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ABSTRACT
Fostering College Students’ Fact-Checking Skills:
Three Studies Assessing Lateral Reading Instruction in a General Education Course
by
Jessica E. Brodsky
Advisor: Dr. Patricia J. Brooks
While online information is abundant and easily accessible, its quality varies widely.
Fact-checkers evaluate online information by reading laterally, i.e., opening a new browser tab to
research sources and verify claims. This dissertation consisted of three studies that used course
outcomes assessment data to examine the impact of a lateral reading curriculum on college
students’ fact-checking skills. The curriculum was first implemented in Fall 2018 as part of a
general education civics course. It has been taught every semester since then, though the content
and format of implementation have changed. Data used in the current studies were collected
during the Fall 2018, Fall 2019, and Fall 2020 semesters.
The Fall 2018 study used a pre/posttest control-group design to evaluate an in-person
implementation of a curriculum teaching students four fact-checking “moves.” Students who
received the curriculum were more likely to read laterally and accurately assess the
trustworthiness of online content at posttest than controls. They also reported greater use of
Wikipedia at posttest than controls, but did not show significantly greater trust in Wikipedia.
Students in the curriculum condition that read laterally on at least one problem at posttest
completed more online assignments reviewing lateral reading strategies than their peers. Across
conditions, students demonstrated high general media literacy knowledge, but this was unrelated
to responsiveness to the curriculum.
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The Fall 2019 study used a pre/post control-group design to evaluate an asynchronous,
online version of the curriculum which taught students a revised set of fact-checking moves
summarized by the acronym “SIFT.” Students who received the curriculum were more likely to
read laterally and were more aware of lateral reading strategies at posttest than controls. Students
who used lateral reading strategies during the curriculum had higher reading comprehension and
better posttest outcomes. Use and awareness of lateral reading were unrelated at pretest. At
posttest, use and awareness were weakly correlated, while reading comprehension was
moderately correlated with awareness. Awareness of lateral reading strategies fully mediated the
effect of reading comprehension on use of lateral reading at posttest.
Lastly, given the proliferation of false and misleading information surrounding the
COVID-19 pandemic, the Fall 2020 study assessed how gains in lateral reading from the
asynchronous, online SIFT curriculum related to students’ confidence in their ability to factcheck COVID-19-related news. Students made gains in their use of lateral reading from pretest
to posttest, with both reading comprehension and assignment completion significantly predicting
use. Students also made gains in their confidence in fact-checking COVID-19-related news, as
well their use, endorsement, and knowledge of Wikipedia. At posttest, use of lateral reading was
only weakly correlated with fact-checking confidence.
The three studies in this dissertation add to the growing literature documenting both the
dearth of lateral reading skills among college students and the efficacy of educational
interventions for increasing students’ use of these skills. While findings are encouraging,
students’ gains were also modest. These studies identify factors that may explain individual
differences in students’ use of lateral reading after instruction, including awareness of lateral
reading strategies, attitudes, use, and knowledge of Wikipedia, and reading comprehension.
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CHAPTER ONE
Introduction
Evaluating Online Information Is Challenging
The Internet is an integral part of most Americans’ lives. Data collected by the Pew
Research Center from the early 2000s to the present indicate that Internet use has continued to
grow among adults across demographic groups (Pew Research Center, 2021). As of 2021, 93%
of American adults surveyed by the Pew Research Center reported using the Internet (Pew
Research Center, 2021). Among other activities, American adults rely on the Internet to access,
produce, and share information. For example, in March 2020, 76% reported using email or
messaging services to communicate with others as a result of the COVID-19 outbreak, and 70%
reported searching for information about the outbreak online (Anderson & Vogels, 2020). A
month later, 53% of American adults reported that the Internet was essential to them during the
outbreak (Vogels et al., 2020).
However, the rapid growth in Internet use and dependence also raises questions about
both the quality of information that users encounter online and how users assess this quality.
While the 2016 U.S. presidential election popularized the term “fake news,” false information
has been part of the information landscape throughout history (Burkhardt, 2017). Furthermore,
this information comes in many forms, ranging from satire to propaganda. What is especially
concerning about false information today is how rapidly and widely it spreads online. Journalists
and traditional news outlets no longer play the role of “gatekeeping” which information is widely
disseminated (Wallace, 2018). Instead, individual users contribute information directly and with
global reach. Additionally, algorithm-driven platforms like social media sites and search engines
curate information that individuals encounter. Many of these platforms are incentivized by
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advertisers to find ways to keep users on their platforms, which can include amplifying
information that is likely to capture users’ attention, regardless of its veracity (Burkhardt, 2017).
Given the Internet’s “information abundance,” the onus of determining whether
information is credible falls on Internet users (Metzger & Flanagin, 2015). However, individuals
cannot possibly evaluate everything they see online, and many are skeptical about their ability to
do so (Pew Research Center, 2019c). Prior research suggests that individuals rely mostly on
cognitive heuristics, i.e., mental shortcuts, to make quick judgments about online information
(Metzger, 2007). These heuristics include the reputation of the information source, endorsement
by trusted sources, consistency of information across sources, self-confirmation (i.e., alignment
with preexisting beliefs), expectations about appearance or functionality, and evidence of
persuasive intent (Metzger & Flanagin, 2013).
Relying primarily on heuristics to evaluate online information fits within a dual-process
theory of decision-making (Evans & Stanovich, 2013; Kahnemann, 2011). According to this
theory, individuals’ default judgments are intuitive responses provided through automatic
processes (i.e., Type 1 processes). Under certain circumstances, Type 2 processes may intervene
and override these responses. Type 2 processes can be broken down into reflective and
algorithmic processes (Stanovich, 2009). Reflective, goal-driven processes determine when to
engage the algorithmic processes that override prepotent responses in order to generate multiple
alternative responses. This “cognitive decoupling” relies heavily on working memory.
Given that Type 2 processes are more cognitively demanding, individuals typically
engage in Type 1 processes for making decisions about what they believe and what they share
online. However, reliance on heuristic-based reasoning is associated with greater belief and
sharing of fake news. In a review article on the psychology of fake news, Pennycook and Rand
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(2021) note: “people fail to discern truth from falsehood because they do not stop to reflect
sufficiently on their prior knowledge (or have insufficient or inaccurate prior knowledge) – and
not because their reasoning abilities are hijacked by political motivations” (p. 393).
Interventions that teach simple strategies for engaging in analytical reasoning may make
individuals less vulnerable to believing and sharing false or misleading information online
(Kozyreva et al., 2020).
Vertical Vs. Lateral Reading as Information Evaluation Strategies
Either prior to or during college, students may learn strategies for evaluating the
credibility of online information. A commonly-taught approach is “vertical reading” (Wineburg
& McGrew, 2019), which involves examining the content to find cues about its credibility. This
approach has been operationalized through the use of checklists such as the CRAAP test, whose
acronym stands for Currency, Relevance, Authority, Accuracy, and Purpose (Blakeslee, 2004;
Musgrove et al., 2018). College students read vertically by staying on the original website and
looking at the domain name, reviewing the About page, checking links, and judging if the
website appears professional (Wineburg & McGrew, 2019; Wineburg et al., 2020).
Vertical reading strategies are not appropriate for the current information landscape.
Today, misleading or false information can easily be presented in a professional, authoritative,
and/or objective manner (Meola, 2004; Wineburg & McGrew, 2019). An alternative approach
for evaluating online information is through the use of “lateral reading.” This approach, often
employed by professional fact-checkers, involves “[leaving] a website and [opening] new tabs
along the browser’s horizontal axis, drawing on the resources of the Internet to learn more about
a site and its claims” (Wineburg & McGrew, 2019, p. 31). Lateral reading allows fact-checkers
to quickly “take bearings” by placing unfamiliar content into a broader context. For example,
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they may consult Wikipedia to learn more about an unfamiliar source’s agenda and potential
biases. In keeping with Pennycook and Rand’s (2021) observation about the importance of prior
knowledge, Wineburg and McGrew (2019) noted that expert fact-checkers' knowledge of
strategies, like lateral reading, is complemented by “knowledge of digital sources” and
“knowledge of how the Internet and searches are structured” (p. 32).
By reading laterally, fact-checkers are able to quickly assemble a set of task-relevant
documents that they can then synthesize in order to draw a conclusion about the trustworthiness
of a source or a claim. Models of multiple document comprehension can offer additional insight
into this process. According to the Multiple-Document Task-based Relevance Assessment and
Content Extraction model (MD-TRACE model), individuals’ engagement with multiple
documents consists of “the construction of a task model, the assessment of one's information
needs, the selection, processing and integration of document information, the construction of a
task product, and the assessment of product quality” (Rouet & Britt, 2011, p. 2). How individuals
engage in these processes depends on both external and internal resources. These internal
resources include pre-existing cognitive resources, such as their reading and comprehension
skills, prior domain knowledge, familiarity with the task, and working memory.
Fostering Lateral Reading in College Students
The Stanford History Education Group (SHEG) has engaged in extensive efforts to
document the lack of lateral reading among middle school, high school, and college students. To
conduct their assessments, SHEG uses performance-based tasks in which students are asked to
evaluate online political and social content (McGrew et al., 2018). When completing these tasks,
college students rarely read laterally to research sources and verify claims (e.g., McGrew et al.,
2018). For example, only 15% (N = 138) read laterally to investigate the organization sponsoring

4

a website with an article about minimum wage (Wineburg et al., 2020). The lack of lateral
reading observed among college students is concerning in part because younger adults rely more
heavily on social media for their news than older adults. For example, 41% of younger adults
reported getting political and election news most often from social media, as compared to 17% of
adults surveyed in 2020 (Pew Research Center, 2020d).
SHEG also developed curricular interventions that teach lateral reading as part of
fostering civic online reasoning. Instruction in civic online reasoning centers around teaching
students strategies for answering the following simple questions: “Who is behind this
information?”, “What is the evidence?”, and “What do other sources say?” (McGrew et al.,
2018). Kozyreva et al. (2020) refer to this instruction as a “boosting” intervention, meaning that
it is “aimed at boosting reasoning and resilience to manipulation to accurately assess content
encountered online” (p. 131). Small-scale studies suggest that college students respond to this
instruction. Compared to controls (N = 38), college students (N = 29) were more likely to engage
in civic online reasoning after just two sessions of in-person instruction, though gains were
modest (McGrew et al., 2019). Even more promising, after completing four asynchronous, online
modules teaching lateral reading, the number of college students (N = 87) who read laterally to
investigate a source increased from 3 to 67 (Breakstone et al., 2021). However, at the same time,
only 36 out of 67 students came to the correct conclusion about the source’s credibility.
The Digital Polarization Initiative
In response to findings by SHEG on the lack of lateral reading among college students,
the American Association of State Colleges and Universities formed the Digital Polarization
Initiative (DPI; American Association of State Colleges and Universities, 2018). This national
effort aimed to teach college students at 11 universities how to fact-check online information
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using lateral reading strategies. The DPI curriculum taught students “four moves”: (1) “look for
trusted work”, (2) “find the original”, (3) “investigate the source”, and (4) “circle back”
(Caulfield, 2017a). The first three of these moves rely heavily on lateral reading as they each
require leaving the original content and opening a new tab.
The DPI curriculum was first implemented at the College of Staten Island in Fall 2018 as
part of a general education civics course. Instruction took place in-person using materials
provided by the DPI team. The curriculum has been taught every semester since then, though the
content and format of implementation have changed. In Fall 2019, the “four moves” were
reordered and relabeled to fit the acronym “SIFT”: “Stop,” “Investigate the source,” “Find better
coverage,” and “Trace information back to the original context” (Caulfield, 2019; n.d.). The inperson curriculum was also replaced by an online, asynchronous version consisting of a pretest
assessment, three instructional assignments, and a posttest assessment.
Instructional assignments were designed to leverage a number of best practices for
learning. Students were regularly asked to recall the SIFT strategies, instruction and practice
problems were spaced throughout the semester, and students used multiple strategies on each
assignment (Dunlosky et al., 2013). Students also received immediate feedback on the practice
problems. Every semester, practice problems were also updated to use content related to current
events. For example, the Fall 2019 curriculum included content related to upcoming Supreme
Court cases, while the Fall 2020 curriculum included content related to the COVID-19 pandemic
as well as the 2020 U.S. Census.
The Current Studies
The three studies comprising this dissertation used course outcomes assessment data to
examine the impact of the curriculum on college students’ use of lateral reading to evaluate the
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trustworthiness of online information. Data were collected during the Fall 2018, Fall 2019, and
Fall 2020 semesters. Each of these semesters marked a critical point in the curriculum’s
evolution. Fall 2018 was the first semester that the curriculum was implemented via in-person
instruction with complementary online homework assignments reviewing skills. In Fall 2019, the
in-person curriculum was replaced by an online, asynchronous version teaching a revised set of
lateral reading strategies. Lastly, the Fall 2020 curriculum was similar to Fall 2019 but was
implemented during the COVID-19 pandemic and “infodemic,” lending it unprecedented
urgency and relevance to students’ lives. For example, in 2020, the Pew Research Center found
that only 28% of adults felt very confident in their ability to determine the accuracy of news
related to the COVID-19 pandemic (Pew Research Center, 2020c).
Previous studies saw modest improvements in students’ use of lateral reading after direct
instruction. However, these studies did not examine changes in students’ awareness of lateral
reading strategies. After only a semester of intermittent practice, students may recognize that
they should read laterally even when they fail to do so. This “intention-behavior” gap may stem
from students not remembering to read laterally or struggling with getting started (Sheeran &
Webb, 2016). Additionally, students may fail to stay on track or they may not know when they
have satisfactorily completed the lateral reading task. To examine how lateral reading instruction
impacted students’ awareness of lateral reading strategies and its relation to lateral reading use,
the Fall 2019 study included a measure asking students to identify their preferred strategies for
evaluating online content.
Additionally, limited gains in use of lateral reading may be due to conflict between the
curriculum and students’ misconceptions about Wikipedia and/or stigma surrounding Wikipedia
use (Becker, 2015). Lateral reading instruction encourages using Wikipedia to investigate
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sources, which likely goes against students’ prior instruction. While college students report
consulting Wikipedia for background information, they also report that Wikipedia use is
discouraged by their instructors and, to a lesser extent, their peers (Garrison, 2018; Head &
Eisenberg, 2010; Zlatkin-Troitschanskaia, 2021). Therefore, the Fall 2018 and Fall 2020 studies
examined changes in students’ self-reported use and attitudes towards Wikipedia, as well their
knowledge about the quality of information on Wikipedia (Fall 2020 only).
Lastly, cognitive, metacognitive, motivational-affective, and socio-cultural factors
influencing multiple document comprehension are also likely to affect students’ responsiveness
to lateral reading instruction and their performance on assessments (Barzilai et al., 2018). This
dissertation focuses on individual differences in reading comprehension ability as many students
come to college with inadequate reading comprehension skills (National Assessment of
Educational Progress [NAEP], 2019). I adapted a reading comprehension assessment from the
New York State Regents Examination in English Language Arts which evaluates students’
proficiency with analyzing the key ideas, details, crafting (e.g., word choice), and structure of a
single text, as well as their vocabulary acquisition and use (New York State Education
Department [NYSED], 2017; 2019). The Fall 2020 study examined students’ reading
comprehension as a predictor of their use of lateral reading, as well as their use of lateral reading
to accurately assess the trustworthiness of online content. The Fall 2019 study expanded on this
study by relating reading comprehension to performance on instructional assignments, awareness
of lateral reading strategies, and use of lateral reading strategies.
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CHAPTER TWO
Fall 2018 Assessment (Published)1
In this chapter, I provide a reprint of the published, peer-reviewed article presenting
findings from the assessment of the DPI curriculum administered in-person during the Fall 2018
semester (Brodsky, Brooks, Scimeca, Todorova et al., 2021). The curriculum guided students
through learning four fact-checking “moves” or strategies: (1) “look for trusted work,” (2) “find
the original,” (3) “investigate the source,” and (4) “circle back” (Caulfield, 2017a). Students
practiced applying the moves to real-world examples both in-class and via online homework
assignments with feedback. To assess the impact of the curriculum on students’ lateral reading, I
used a pre/posttest control-group design in which instructor-matched sections received either the
curriculum or “business-as-usual” instruction. Before and after instruction, all students
completed online assessments consisting of four lateral reading problems. For these problems,
students were presented with a variety of online content and asked to assess its trustworthiness
and explain their reasoning. Explanations were scored on a scale of 0 = made no effort to 4 =
conducted a lateral search and correctly evaluated the trustworthiness of the content.

1

Material from: Brodsky, J. E., Brooks, P. J., Scimeca, D., Todorova, R., Galati, P., Batson, M., Grosso, R.,
Matthews, M., Miller, V., & Caulfield, M. (2021). Improving college students’ fact-checking strategies through
lateral reading instruction in a general education civics course. Cognitive Research: Principles and Implications, 6,
23. https://doi.org/10.1186/s41235-021-00291-4. This article is licensed under a Creative Commons Attribution 4.0
International License (https://creativecommons.org/licenses/by/4.0/).
9

Abstract
College students lack fact-checking skills, which may lead them to accept information at face
value. We report findings from an institution participating in the Digital Polarization Initiative
(DPI), a national effort to teach students lateral reading strategies used by expert fact-checkers to
verify online information. Lateral reading requires users to leave the information (website) to
find out whether someone has already fact-checked the claim, identify the original source, or
learn more about the individuals or organizations making the claim. Instructor-matched sections
of a general education civics course implemented the DPI curriculum (N = 136 students) or
provided business-as-usual civics instruction (N = 94 students). At posttest, students in DPI
sections were more likely to use lateral reading to fact-check and correctly evaluate the
trustworthiness of information than controls. Aligning with the DPI’s emphasis on using
Wikipedia to investigate sources, students in DPI sections reported greater use of Wikipedia at
posttest than controls, but did not differ significantly in their trust of Wikipedia. In DPI sections,
students who failed to read laterally at posttest reported higher trust of Wikipedia at pretest than
students who read at least one problem laterally. Responsiveness to the curriculum was also
linked to numbers of online assignments attempted, but unrelated to pretest media literacy
knowledge, use of lateral reading, or self-reported use of lateral reading. Further research is
needed to determine whether improvements in lateral reading are maintained over time and to
explore other factors that might distinguish students whose skills improved after instruction from
non-responders.
Keywords: Fact-checking instruction, Lateral reading, Media literacy, Wikipedia, College
students
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Introduction
Young adults (ages 18–29 years) and individuals with at least some college education are
the highest Internet users in the USA (Pew Research Center, 2019a). These groups are also most
likely to use at least one social media site (Pew Research Center, 2019b). Despite their heavy
Internet and social media use, college students rarely “read laterally” to evaluate the quality of
the information they encounter online (McGrew et al., 2018). That is, students do not attempt to
seek out the original sources of claims, research the people and/or organizations making the
claims, or verify the accuracy of claims using fact-checking websites, online searches, or
Wikipedia (Wineburg & McGrew, 2017).
The current study reports findings from one of eleven colleges and universities
participating in the Digital Polarization Initiative (DPI), a national effort by the American
Democracy Project of the American Association of State Colleges and Universities to teach
college students information-verification strategies that rely on lateral reading for online research
(American Democracy Project, n.d; Caulfield, 2017a). The DPI curriculum was implemented
across multiple sections of a general education civics course, while other sections taught by the
same instructors received the “business-as-usual” civics curriculum. We evaluated the impact of
the DPI curriculum on students’ use of lateral reading to accurately assess the trustworthiness of
online information, as well their use and trust of Wikipedia. We also examined factors that might
influence whether students showed gains in response to the curriculum, such as their prior media
literacy knowledge.
How Do Fact‐Checkers Assess the Trustworthiness of Online Information?
Fact-checking refers to a process of verifying the accuracy of information. In journalism,
this process occurs internally before publication as well as externally via articles evaluating the
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accuracy of publicly available information (Graves & Amazeen, 2019). Ethnographic research
on the practices of professional fact-checkers found that fact-checking methodology involves
five steps: “choosing claims to check, contacting the speaker, tracing false claims, dealing with
experts, and showing your work” (Graves, 2017, p. 524). Interest in the cognitive processes and
strategies of professional fact-checkers is not surprising in light of concerns about the rapid
spread of false information (i.e., “fake news”) via social media platforms (Pennycook et al.,
2018; Vosoughi et al., 2018), as well as the emergence of fact-checking organizations during the
twenty-first century, especially in the USA (Amazeen, 2020).
When assessing the credibility of online information, professional fact-checkers first
“take bearings” by reading laterally. This means that they “[leave] a website and [open] new tabs
along the browser’s horizontal axis, drawing on the resources of the Internet to learn more about
a site and its claims” (Wineburg & McGrew, 2018, p. 53). This practice allows them to quickly
acquire background information about a source. When reading laterally, professional factcheckers also practice “click restraint,” meaning that they review search engine results before
selecting a result and rely on their “knowledge of digital sources, knowledge of how the Internet
and searches are structured, and knowledge of strategies to make searching and navigating
effective and efficient” (Wineburg & McGrew, 2018, p. 55). In contrast to professional factcheckers, both historians and college students are unlikely to read laterally when evaluating
online information (Wineburg & McGrew, 2017).
How Do College Students Assess the Trustworthiness of Online Information?
How individuals assess the credibility of information has been studied across a variety of
fields, including social psychology (e.g., work on persuasion), library and information science,
communication studies, and literacy and discourse (see Brante & Strømsø, 2018 for a brief
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overview). When assessing the trustworthiness of online social and political information, college
students tend to read vertically. This means that they look at features of the initial webpage for
cues about the reliability of the information, such as its scientific presentation (e.g., presence of
abstract and references), aesthetic appearance, domain name and logo, and the usefulness of the
information (Brodsky, Barshaba et al., 2020; McGrew et al., 2018; Wineburg & McGrew, 2017;
Wineburg et al., 2020). College students’ use of non-epistemic judgments (i.e., based on source
features) rather than epistemic judgments (i.e., based on source credibility or corroboration with
other sources) has also been observed in the context of selecting sources to answer a question
and when ranking the reliability of sources (List et al., 2016; Wiley et al., 2009).
When provided with opportunities to verify information, adults (including college
students) rarely engage in online searches and when they do, they usually stay on Google’s
search results page (Donovan & Rapp, 2020). While looking for information, college students
rely on the organization of search engine results and prior trust in specific brands (e.g., Google)
for cues about the credibility of the information (Hargittai et al., 2010). Low search rates,
superficial search behaviors, and reliance on cognitive heuristics (e.g., reputation, endorsement
by others, alignment with expectations) may be indicative of a lack of ability or lack of
motivation to engage in critically evaluating the credibility of online information. According to
the dual processing model of credibility assessment, use of more effortful evaluation strategies
depends on users’ knowledge and skills, as well as their motivation (Metzger, 2007; Metzger &
Flanagin, 2015). Drawing on the heuristic-systematic model of information processing (Chen &
Chaiken, 1999), Metzger and colleagues argue that the need for accuracy is one factor that
motivates users to evaluate the credibility of information. Users are more likely to put effort into

13

evaluating information whose accuracy is important to them. In cases where accuracy is less
important, they are likely to use less effortful, more superficial strategies, if any strategies at all.
Teaching College Students to Read Laterally
The current study focuses on teaching college students to read laterally when assessing
the trustworthiness of online information. However, a number of other approaches have already
been used to foster students’ credibility evaluation knowledge and skills. Lateral reading
contrasts with some of these approaches and complements others. For example, teaching students
to quickly move away from the original content to consult other sources contrasts with checklist
approaches that encourage close reading of the original content (Meola, 2004). One popular
checklist approach is the CRAAP test, which provides an extensive list of questions for
examining the currency, relevance, authority, accuracy, and purpose of online information
(Blakeslee, 2004; Musgrove et al., 2018). On the other hand, lateral reading complements
traditional sourcing interventions that teach students how to identify and leverage source
information when assessing multiple documents (Brante & Strømsø, 2018). More specifically,
lateral reading instruction emphasizes that students need to assemble a collection of documents
in order to be able to assess information credibility, identify biases, and corroborate facts.
Lateral reading also aligns with aims of media, news, and information literacy
instruction. Media literacy instruction teaches students how to access, analyze, evaluate, create,
reflect, and act on media messages as means of both protecting and empowering them as media
consumers and producers (Hobbs, 2010, 2017). Media literacy interventions can increase
students’ awareness of factors that may affect the credibility of media messages, specifically that
media content is created for a specific audience, is subject to bias and multiple interpretations,
and does not always reflect reality (Hobbs & Jensen, 2009; Jeong et al., 2012). These media
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literacy concepts also apply in the context of news media (Maksl et al., 2017). Lateral reading
offers a way for students to act on awareness and skepticism fostered through media and news
literacy interventions by leaving the original messages in order to investigate sources and verify
claims. While media and news literacy instruction focuses on students’ understanding of and
interactions with media content, information literacy instruction teaches students how to search
for and verify information online (Koltay, 2011). Being information literate includes
understanding that authority is constructed and contextual and “us[ing] research tools and
indicators of authority to determine the credibility of sources, understanding the elements that
might temper this credibility” (Association of College & Research Libraries, 2015, p. 12).
Lateral reading offers one means of investigating the authority of a source, including its potential
biases (Faix & Fyn, 2020).
Lateral reading is also a necessary component of “civic online reasoning” during which
students evaluate online social and political information by researching a source, assessing the
quality of evidence, and verifying claims with other sources (McGrew et al., 2018). McGrew et
al. (2019) conducted a pilot study of a brief in-class curriculum for teaching undergraduate
students civic online reasoning. One session focused explicitly on teaching lateral reading to
learn more about a source, while the second session focused on examining evidence and
verifying claims. Civic online reasoning was assessed using performance-based assessments
similar to those used in their 2018 study (McGrew et al., 2018). Students who received the
curriculum were more likely to make modest gains in their use of civic online reasoning, as
compared to a control group of students who did not receive the curriculum.
Aligning with this approach, the American Democracy Project of the American
Association of State Colleges and Universities organized the Digital Polarization Initiative (DPI;
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American Democracy Project, n.d.) as a multi-institutional effort to teach college students how to
read laterally to fact-check online information. Students were instructed to practice four factchecking “moves”: (1) “look for trusted work” (search for other information on the topic from
credible sources), (2) “find the original” (search for the original version of the information,
particularly if it is a photograph), (3) “investigate the source” (research the source to learn more
about its agenda and biases), and (4) “circle back” (be prepared to restart your search if you get
stuck) (Caulfield, 2017a). Because emotionally arousing online content is more likely to be
shared (Berger & Milkman, 2012), students were also taught to “check their emotions,” meaning
that they should make a habit of fact-checking information that produces a strong emotional
response.
In the current study, we were interested in fostering students’ use of lateral reading to
accurately assess the trustworthiness of online content. Therefore, we focused specifically on
students’ use of the first three fact-checking “moves.” These moves are all examples of lateral
reading, as they require students to move away from original content and conduct searches in a
new browser window (Wineburg & McGrew, 2017), and align with the practices of professional
fact-checkers. While the DPI curriculum also taught the move of “circling back” and encouraged
students to adopt the habit of “checking their emotions,” this move and habit are difficult to
assess through performance-based measures and were not the focus of the assessments or
analyses presented here.
Research Objectives
We present results from an efficacy study that used the American Democracy Project’s
DPI curriculum to teach college students fact-checking strategies through lateral reading
instruction. Students in several sections of a first-year, general education civics course received
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the DPI curriculum in-class and completed online assignments reinforcing key information and
skills, while other sections received the “business-as-usual” civics instruction.
We were interested in whether students who received the DPI curriculum would be more
likely to use lateral reading to correctly assess the trustworthiness of online content at posttest, as
compared to “business-as-usual” controls. Additionally, we wanted to know the extent to which
attempting the online assignments, which reviewed the lateral reading strategies and provided
practice exercises, contributed to students’ improvement. As part of the analyses, we controlled
for prior media literacy knowledge. Even though media literacy has not been tied directly to the
ability to identify fake news (Jones-Jang et al., 2019), students with greater awareness of the
media production process and skepticism of media coverage may be more motivated to
investigate online content.
As part of the team implementing the DPI curriculum, we were provided with
performance-based assessments like the ones used by McGrew et al. (2018) and McGrew et al.
(2019) to assess students’ lateral reading at pretest and posttest. These types of assessments are
especially critical given findings that college students’ self-reported information evaluation
strategies are often unrelated to their observed behaviors (Brodsky, Barshaba et al., 2020;
Hargittai et al., 2010; List & Alexander, 2018). In light of previous research on the disconnect
between students’ self-reported and observed information-evaluation behaviors, we also
examined whether students who received the DPI curriculum were more likely to self-report use
of lateral reading at posttest, as compared to “business-as-usual” controls.
In the DPI curriculum, one of the sources that students are encouraged to consult when
reading laterally is Wikipedia. Even though they are often told by secondary school teachers,
librarians, and other college instructors that Wikipedia is an unreputable source (Garrison, 2018;
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Konieczny, 2016; Polk et al., 2015), students may rely on Wikipedia to acquire background
information on a topic at the start of their searches (Head & Eisenberg, 2010). Therefore, we
were interested in whether college students who received the DPI curriculum would report
higher use of and trust of Wikipedia at posttest, as compared to “business-as-usual” controls.
Lastly, for students who received the DPI curriculum, we explored factors that might
distinguish students who used lateral reading to correctly assess the trustworthiness of online
content at posttest from their classmates who did not read laterally. In an effort to distinguish
groups, we compared students on their use of lateral reading at pretest and their self-reported use
of lateral reading at pretest. We also examined group differences in general media literacy
knowledge at pretest, use of and trust of Wikipedia at pretest, and number of online homework
assignments attempted.
Methods
Participants
First-year college students (N = 230) enrolled in a general education civics course at a
large urban public university in the northeastern USA took part in the study. The university has
an open-admission enrollment policy and is designated as a Hispanic-serving institution.
Students took classes at main and satellite campuses, both serving mostly commuter students.
Participants’ self-reported demographics are presented in Table 2.1. Almost half (47.8%) were
first-generation students (i.e., neither of their parents attended college).
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Table 2.1
Participants’ Self-Reported Demographics for Matched Sections (N = 230; NDPI = 136, NControl
= 94)
Characteristics

DPI

Control

Under 18

11.8

11.7

18-20

68.4

73.4

21-24

14.0

9.6

25-29

2.9

4.3

30-34

0.7

0.0

35-39

0.0

1.1

40-49

1.5

0.0

50 or older

0.7

0.0

Female

58.1

47.9

Male

41.2

51.1

Another gender identity/prefer to self-describe

0.0

0.0

Prefer not to respond

0.7

1.1

American Indian/Alaska Native

2.2

1.1

Asian/Asian American

19.1

10.6

Black/African American

20.6

22.3

Latinx, Chicanx, Hispanic, or Spanish origin

22.8

26.6

Middle Eastern/North African

4.4

5.3

Native Hawaiian/Other Pacific Islander

0.0

0.0

White

31.6

40.4

Some other race

1.5

0.0

Prefer not to say

5.1

1.1

Unavailable/Unknown

0.7

0.0

Yes

49.3

56.4

No

50.7

43.6

Yes

75.0

81.9

No

25.0

18.1

Age

Gender

Race/Ethnicity (not mutually exclusive)

Either parent attended college

Native English speaker

Prior to the outset of the semester, the course instructors received training in the DPI
curriculum and met regularly throughout the semester to go over lesson plans and ensure fidelity
of instruction. Four instructors taught “matched” sections of the civics course, i.e., at least one
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section that received the DPI curriculum and at least one section that was a “business-as-usual”
control. Two of the instructors taught one DPI section and one control section at the main
campus, one instructor taught one DPI and one control section at the satellite campus, and one
instructor taught one DPI and one control section at the main campus and one DPI section at the
satellite campus. Across the matched sections, we had N = 136 students in the five DPI sections
and N = 94 students in the four control sections. The research protocol was classified as exempt
by the university’s institutional review board.
The DPI Curriculum
Students in DPI and control sections completed the online pretest in Week 3 and online
posttest in Week 10 of a 15-week semester. The pretest and posttest were given as online
assignments and were graded based on completion. For the pretest and posttest, materials were
presented in the following order: lateral reading problem set, demographic questions, Wikipedia
use and trust questions, self-reported use of lateral reading strategies, general media literacy
scale, and language background questions. All materials are described below.
In the DPI sections, instructors spent three class sessions in Weeks 4 and 5 introducing
students to the four fact-checking “moves” using two slide decks provided by developers of the
DPI curriculum to colleges and universities participating in this American Democracy Project
initiative. A script accompanying the slide decks guided instructors through explaining and
demonstrating the moves to students. The slide decks included many examples of online content
for instructors and students to practice fact-checking during class. The in-class DPI curriculum
drew heavily on concepts and materials from Caulfield (2017a).
In the first slide deck, students were introduced to the curriculum as a way to help them
determine the trustworthiness of online information. The four moves (look for trusted work, find
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the original, investigate the source, and circle back) were framed as “quick skills to help you
verify and contextualize web content.” Students learned about the difference between vertical
and lateral reading in the context of investigating the source. They also practiced applying three
of the moves (looking for trusted work, finding the original, and investigating the source) to factcheck images, news stories, and blog posts by using the following techniques: checking Google
News and fact-checking sites to find trusted coverage of a claim, using reverse-image search to
find the original version of an image, and adding Wikipedia to the end of a search term to
investigate a source on Wikipedia.
In the second slide deck, students reviewed the three moves of looking for trusted work,
finding the original, and investigating the source, as well as their associated techniques. Students
were reminded that the fourth move, circle back, involved restarting the search if their current
search was not productive. Students then learned that, in addition to using a reverse search to
find the original version of an image, they could find the original source of an article by clicking
on links. For investigating the source, students were told that they could also learn more about a
source by looking for it in Google News. The remainder of the slide deck provided a variety of
online content for students to practice fact-checking information using the four moves.
In Weeks 7 and 8, students in DPI sections spent three class sessions practicing
evaluating online content related to immigration. This topic was chosen because it aligned with
course coverage of social issues in the USA. Students were also given three online assignments
to review and practice the strategies at home using online content related to immigration. These
online assignments were graded based on completion and are described in detail below.
Aside from giving the pretest and posttest as online assignments, instructors in control
sections followed the standard civics curriculum (i.e., “business as usual”), which focused on the
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US government, society, and economy, with no mention of lateral reading strategies and/or how
to evaluate online content. As students in the control sections did not complete the three interim
online homework assignments, the instructors implemented their regular course assignments,
such as group projects.
Pretest, posttest, and online assignments were all administered via Qualtrics software
with the links posted to the Blackboard learning management system. The script, slide decks, and
online homework assignments are publicly available in an online repository.2
Lateral Reading Problems
Two sets of lateral reading problems (problem sets A and B) were provided by the
developers of the DPI curriculum to all 11 campuses. Problems were adapted from the Stanford
History Education Group’s civic online reasoning curriculum (Stanford History Education
Group, n.d.) and from the Four Moves blog (Caulfield, 2017b). To ensure fidelity of
implementation across campuses, we did not make any changes to the problem sets. Students
completed one of the lateral reading problem sets (A or B) as a pretest and the other problem set
as a posttest. Set order was counterbalanced across instructors: students in sections taught by two
instructors received problem set A at pretest and problem set B at posttest, and students in
sections taught by the other two instructors received problem set B at pretest and problem set A
at posttest.
Each problem set consisted of one of each of four types of lateral reading problems
determined by the developers of the DPI curriculum. The problems in each set included some
problems with accurate online content, while other problems featured online content that was
less trustworthy. Each problem was labeled by its problem type in order to frame the problem,

2

https://osf.io/9rbkd/.
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but students could use multiple lateral reading strategies to fact-check each problem. For each
problem, students indicated their level of trust in the online content using a Likert scale ranging
from 1 = Very Low to 5 = Very High. Students could also indicate that they were Unsure (− 9).
Students were then prompted to “Explain the major factors in deciding your level of trust” using
an open-response textbox. See Table 2.2 for a list of each problem type, problem set, online
content used, and correct trust assessments and Fig. 2.1 for screenshots of two example
problems.
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Figure 2.1
Screenshots Of Two of The Lateral Reading Problems

Note: The left panel shows the Sourcing Evidence problem from problem set A and the right panel shows the
Clickbait Science and Medical Disinformation problem from problem set B.
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Table 2.2
Problem Type, Online Content, and Correct Trust Assessment for Problem Sets A and B
Problem
Type
Photographic
Evidence

Problem
Set

Online
Content

Correct Trust
Assessment

A

Photograph on Imgur claiming to show mutated flowers near the
Fukushima Daiichi Nuclear Power Plant in Japan
(https://imgur.com/gallery/BZWWx)

B

Photograph claiming to show Japanese Beetles attached to the roof of a Moderate (3)
dog’s mouth.
High (4)
Very High (5)

A

Tweet from MoveOn.org stating that “2 out of 3 gun owners would be
more likely to vote for a candidate that supported background checks”
(https://twitter.com/MoveOn/status/666772893846675456?lang=en)

Low (2)
Moderate (3)
High (4)

Ba

YouTube video from the National Mining Association titled “The
Importance of Advanced Coal Technologies”
(https://www.youtube.com/watch?v=vqLb0DkFOeI)

Low (2)
Moderate (3)
High (4)

Clickbait
Science and
Medical
Disinformation

A

Article published on BioNews titled “Majority of breast cancer patients Moderate (3)
do not need chemotherapy”
High (4)
(https://www.bionews.org.uk/page_136385)
Very High (5)

B

Article from the NatureWorksBest Cancer Clinic about the “Baking
Soda Cancer Treatment (Sodium Bicarbonate)”
(https://natureworksbest.com/dr-tullio-simoncini-sodium-bicarbonatecancer-treatment/)

Fake News

A

Article published on newser titled “School District Arms Students with Moderate (3)
Rocks”(http://www.newser.com/story/256977/school-district-armsHigh (4)
students-with-rocks.html)
Very High (5)

Sourcing
Evidence

Low (1)
Very Low (2)

Low (1)
Very Low (2)

B

Article published on Big League Politics titled “Child’s Skull Found At Low (1)
Alleged Sex-Trafficking Bunker Area In Tucson”
Very Low (2)
(https://bigleaguepolitics.com/breaking-childs-skull-found-at-allegedsex-trafficking-bunker-in-tucson/)
a
The YouTube video used for the Sourcing Evidence problem in Set B at pretest was removed from YouTube after
the pretest was administered. It was replaced with this video from the National Mining Association for the posttest.

Scoring Of Lateral Reading Problems
The DPI provided a rubric for scoring student responses to the prompt “Explain the major
factors in deciding your level of trust”: 0 = made no effort, 1 = reacted to or described original
content, 2 = indicated investigative intent, but did not search laterally, 3 = conducted a lateral
search using online resources such as search engines (e.g., Google), Wikipedia, or fact-checking
sites (e.g., Snopes, PolitiFact) but failed to correctly evaluate the trustworthiness of the content
(i.e., came to the incorrect conclusion or focused on researching an irrelevant aspect of the
content to inform their decision), or 4 = conducted a lateral search and correctly evaluated the
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trustworthiness of the content. We established inter-rater reliability using the DPI’s rubric by
having two authors independently score a randomly selected 16.5% of the responses for each
lateral reading problem in each problem set.3 Since we used an ordinal scoring scheme ranging
from 0 to 4, we calculated weighted Cohen’s Kappa k = 0.93 as a measure of inter-rater
agreement, which takes into account the closeness of ratings (Cohen, 1968). All disagreements
were resolved through discussion. The authors then divided and independently coded the
remaining responses.
Given the volume of responses, we decided to verify manual scores of 4 using an
automated approach. First, we identified keywords that were indicative of use of lateral reading
and searched each response for those keywords. Keywords were determined using a top-down
and bottom-up approach, meaning that some words came from the curriculum, while other words
were selected by scanning students’ responses. Table 2.3 presents keywords and sample
responses for keywords. Responses that used at least one keyword were scored as 1, indicating
that the student read laterally. Responses that did not use any keywords were scored 0, indicating
that the student did not read laterally.

3

Only 13.5% of the responses for the Sourcing Evidence problem in Set B were scored due to missing data or
responses stating that the YouTube video was unavailable.
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Table 2.3
Keywords Used to Automatically Score Responses for Lateral Reading
Type

Keywords

Sample Response

Consulting
external
sources

wiki*, googl*, snope,
politifact, cnn, breitbart,
huffington, national
geographic

“I looked up “Big League Politics” on wikipedia, but there was not a lot
of information on it. I did find that it was founded by employees of
Breitbart News, which was a conservative website that was described as
racist and misogynistic. I also looked up the title of the article which led
to a snopes page which said it was false.
https://en.wikipedia.org/wiki/Breitbart_News https://
www.snopes.com/fact-check/was-childs-skull-found- alleged-sextrafficking-bunker/”

Searching

revers*, search, searched, “In order to decide whether to trust the photo or not,
researched, researching,
I reversed the image. I was able to fact check it on a website. The
looked up, look up, looked website mentioned that the flowers were not mutated due to radiation.”
for, look into, looking up,
looked it up

Referencing
the four
moves

investigat*, original, other
websites, other sites, four
moves, four factors, fact
check, hoax, debunk

“By investigating the source, I went to the article and took a few
keywords and looked it up. I was able to fact check through the google
search engine. I found other sources that spoke on the situation of the
school shooting where the teachers and students were armed with rocks.
There were other sources, such as the National Post and the abc.net.”

Next, we scored responses on the Likert scale asking about the trustworthiness of the
online content as 0 for incorrect trust assessment and 1 for correct trust assessment (see Table
2.2). Lastly, we combined the keyword and trust scores so that 0 indicated no use of lateral
reading or use of lateral reading but with an incorrect trust assessment, and 1 indicated use of
lateral reading with a correct trust assessment, which was equivalent to a manual score of 4.
We next reviewed responses where manual and automated scores did not match (58 out
of 1787 responses = 3.2%, Cohen’s Kappa k = 0.80).4 Twenty-three were false positives (i.e.,
had an automated score of 1 and a manual score of 3 or less), and 35 were false negatives (i.e.,
had an automated score of 0 and a manual score of 4). In six of the false-negative responses,
students expressed a trust assessment in their open-ended response that explicitly contradicted

4

Thirty-nine additional responses had clerical errors in the manual scoring that were corrected prior to reliability
calculations. There were also 53 responses that were either missing data or that stated that the YouTube video was
unavailable. These responses are not included in reliability calculations.
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their trust assessment on the Likert scale. All disagreements were resolved in favor of the manual
scoring.
Self‐Reported Use of Lateral Reading Strategies
Students used a 5-point Likert scale ranging from 1=Never to 5=Constantly to respond to
the prompt “How frequently do you do the following when finding information online for school
work?” for the three fact-checking moves requiring lateral reading and the habit of checking their
emotions. Each move was described using layman’s terms in order to make it clear for students
in control sections who were not exposed to the DPI curriculum. Look for trusted work was
presented as “check the information with another source,” find the original was presented as
“look for the original source of the information,” and investigate the source was presented as two
items: “find out more about the author of the information” and “find out more about who
publishes the website (like a company, organization, or government).” Check your emotions was
presented as “consider how your emotions affect how you judge the information,” but was not
included in analyses because it reflects a habit, rather than a lateral reading strategy. The fouritem scale showed good internal consistency at pretest (α = .80).
Use of Wikipedia
Students were asked to respond to the question “How often do you use Wikipedia to
check if you can trust information on the Internet?” using a 5-point Likert scale ranging from 1 =
Never and 5 = Constantly.
Trust of Wikipedia
Students were asked to respond to the question “To what extent do you agree with the
statement that ‘people should trust information on Wikipedia’?” using a 5-point Likert scale
ranging from 1 = Strongly Disagree to 5 = Strongly Agree.
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General Media Literacy Knowledge Scale
Students completed an 18-item scale (6 reverse-scored items) assessing general and news
media literacy knowledge (adapted from Ashley et al., 2013, and Powers et al., 2018). For each
statement, students indicated the extent to which they agreed or disagreed with the statement
using a 5-point Likert scale ranging from 1 = Strongly Disagree to 5 = Strongly Agree. The 18item scale showed adequate internal consistency at pretest (α = .76); reliability increased after
removing an item with low item-rest correlation (–.08) (α = .80). The 17-item scale was used in
analyses. An exploratory principal components analysis conducted using IBM SPSS Statistics
(version 27) found four components with clustering primarily based on whether or not the item
was reverse-scored.5 Therefore, we interpreted clustering based on reverse-coding to be a
statistical artifact and treated the scale as unidimensional. See “Appendix A” for students’
agreement on each item by condition at pretest.
To determine accuracy of students’ media literacy knowledge, scores were recoded such
that scores of 1 through 3 were recoded as 0 (inaccurate) and scores of 4 and 5 were recoded as 1
(accurate). “Appendix A” also reports accuracy on each item by condition at pretest.
Online Homework Assignments
Students in the DPI sections completed three online assignments to practice the lateral
reading strategies covered in class. For each assignment, students were prompted to recall the
four moves and a habit for reading laterally, saw slides and videos reviewing the four moves and
a habit, and practiced using the four moves and a habit to investigate the validity of online

5

Given that we expected components to be correlated, we used a direct oblimin rotation with Kaiser normalization
(Costello & Osborne, 2005). For the four components with eigenvalues greater than 1.00, seven non-reverse scored
items clustered on the first component, four reverse-scored items clustered on the second component, two nonreverse scored items clustered on the third component, and one reverse-scored item clustered on the fourth
component. Three items were below our criteria of .40 for the minimum factor loading (Stevens, 2002, as cited in
Field, 2009).
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content related to immigration, a topic covered in the civics course. Online content was selected
from the Four Moves blog (Caulfield, 2017b). The first homework assignment asked students to
investigate an article from City Journal magazine titled “The Illegal-Alien Crime Wave”
(Caulfield, 2018c), the second assignment asked students to investigate a photograph that
purported to show a child detained in a cage by US Immigration and Customs Enforcement
(Caulfield, 2018b), and the last assignment asked students to investigate a Facebook post
claiming that Border Patrol demanded that passengers on a Greyhound bus show proof of
citizenship (Caulfield, 2018a). The online assignments are publicly available in an online
repository.6
Results
Results are organized by research questions. All analyses were run in R (version 3.6.2; R
Core Team, 2018; RStudio Team, 2016).
Preliminary Analyses of Lateral Reading at Pretest
Prior to conducting analyses to compare students who received the DPI curriculum with
“business-as-usual” controls on lateral reading at posttest, we ran a series of preliminary analyses
on the pretest data to assist us in formulating the models used to evaluate posttest performance.
We first examined whether students’ average scores on lateral reading problems differed
by instructor or condition at pretest. For this set of analyses the dependent variable was each
student’s average score across the four problems, as assessed via the DPI rubric (0 to 4).
Students’ average scores at pretest did not differ significantly by condition (M = 1.21, SD = 0.35
and M = 1.22, SD = 0.42; DPI Control t(228) = 0.18, p = .855), see Table 2.4 for breakdown by
problem and condition. A one-way between-group ANOVA with the instructor as the between-

6

https://osf.io/9rbkd/.
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group variable and average score across the four problems as the dependent variable indicated
that pretest performance did not differ by instructor (F(3, 226) = 1.47, p = .223, ηp2 = 0.02).
Table 2.4
Mean Score for Students in Each Condition for Each Problem at Pretest and Posttest (N = 230;
NDPI = 136, NControl = 94)
Pretest

Posttest

Problem Type

DPI

Control

DPI

Control

Photographic Evidence

1.21 (0.52)
(N = 135)a

1.41 (0.73)
(N = 93)

2.13 (1.34)
(N = 136)

1.09 (0.46)
(N = 94)

Sourcing Evidence

1.27 (0.60)
(N = 135)

1.18 (0.51)
(N = 92)

1.83 (1.08)
(N = 106a)

1.27 (0.52)
(N = 84a)

Clickbait Science and
Medical Disinformation

1.18 (0.53)
(N = 136)

1.19 (0.65)
(N = 93)

2.15 (1.28)
(N = 136)

1.11 (0.35)
(N = 92)

Fake News

1.19 (0.54)
1.12 (0.59)
2.67 (1.34)
1.13 (0.52)
(N = 135)
(N = 93)
(N = 135)
(N = 92)
Note: Scores should be interpreted on a scale of 0 = made no effort, 1 = reacted to or described original content, 2 =
indicated investigative intent, but did not search laterally, 3 = conducted a lateral search using online resources but
failed to correctly evaluate trustworthiness, and 4 = conducted a lateral search and correctly evaluated
trustworthiness.
a
Smaller Ns for posttest Sourcing Evidence problem in problem set B at posttest are due to missing data or students’
responses stating that the YouTube video was unavailable.

At the level of individual students, 7.0% of students received a score of 4 (i.e., read
laterally and correctly assessed trustworthiness) for at least one problem at pretest (5.9% of
students in the DPI sections and 8.5% in the control sections; see Table 2.5 for breakdown by
problem type and condition). There was no significant difference across conditions, X2(1) =
0.26, p = .612, or instructor, Fisher’s exact test p=.603. Therefore, to evaluate the effectiveness
of the DPI curriculum, we chose to examine differences in students’ scores only at posttest. For
the posttest models, we created a control variable to indicate whether or not the student had
engaged in lateral reading and drew the correct conclusion about the trustworthiness of the online
content on one or more problems at pretest. We also included a control variable for the instructor
to account for possible differences in the fidelity of implementation of the DPI curriculum.
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Table 2.5
Percentage of Students in Each Condition Who Received a Score of 4 (i.e., Read Laterally and
Drew the Correct Conclusion About the Trustworthiness of The Online Content) On Each
Problem Type at Pretest and Posttest (N = 230; NDPI = 136, NControl = 94)
Pretest

Posttest

Problem Type

DPI

Control

DPI

Control

Photographic Evidence

1.5%
(N = 135)a

3.2%
(N = 93)

28.7%
(N = 136)

1.1%
(N = 94)

Sourcing Evidence

1.5%
(N = 135)

1.1%
(N = 92)

14.2%
(N = 106a)

1.2%
(N = 84a)

Clickbait Science and
Medical Disinformation

2.2%
(N = 136)

2.2%
(N = 93)

24.3%
(N = 136)

0.0%
(N = 92)

Fake News

2.2%
2.2%
43.7%
1.1%
(N = 135)
(N = 93)
(N = 135)
(N = 92)
a
Smaller Ns for posttest Sourcing Evidence problem in problem set B at posttest are due to missing data or students’
responses stating that the YouTube video was unavailable.

We next examined whether problem sets A and B and the four types of problems were of
equal difficulty at pretest. Students’ average score across the four problems did not differ
significantly by problem set (Mset A = 1.25, SD = 0.38 and Mset B = 1.18, SD = 0.37; t(228) =
1.36, p = .175). To examine differences in scores by problem type, we conducted a one-way
repeated-measures ANOVA with problem type as a within-subject variable and score as the
dependent variable. With a Greenhouse–Geisser correction for lack of sphericity, there was a
main effect of problem type, F(2.95, 657.48) = 2.66, p = .048, ηp2 = .01. Post hoc tests with
Tukey adjustment for multiple comparisons indicated that the Fake News problem type was
harder than the Photo Evidence problem type (p = .040). All other problem types were of
comparable difficulty. For each problem type, sets A and B were of comparable difficulty,
except for the Sourcing Evidence problem type, where set A had an easier problem (M = 1.35,
SD = 0.64) than set B (M = 1.10, SD = 0.43), t(218.28) = 3.55, p < .001. We retained problem
type as a control variable in the posttest models. Problem set order was counterbalanced at the
level of instructor and therefore fully confounded with instructor (see above); hence, we chose
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not to include problem set as a control variable in order to be able to retain instructor as a control
variable in the posttest models.
Differences In Online Homework Attempts
Among students who received the DPI curriculum, 6.6% of students attempted no online
homework assignments, 14.7% attempted one homework assignment, 44.1% attempted two
assignments, and 34.6% attempted all three online homework assignments. On average, students
in the DPI sections attempted 2.07 assignments (SD = 0.87). Given different rates of engagement
with the assignments, we included the number of assignments attempted in the posttest models.
Differences In General Media Literacy Knowledge
Across both conditions, students demonstrated high general media literacy knowledge at
pretest (Magreement = 3.92, SD = 0.42; Maccuracy = 74.0%, SD = 20.5%). Students’ agreement
as assessed via the Likert scale did not differ significantly by condition (MDPI = 3.90, SD = 0.42
and MControl = 3.95, SD = 0.43; t(228) = 0.80, p = .425). The accuracy of students’ knowledge
also did not differ significantly by condition (MDPI = 73.4%, SD = 20.3% and MControl =
74.7%, SD = 20.7%; t(228) = 0.49, p = .624). See “Appendix A” for mean agreement and
accuracy per question at pretest by condition.
Changes In Lateral Reading at Posttest
At posttest, students in DPI sections had an average score of M = 2.22 (SD = 0.92) across
the four problems and received a score of 4 on an average of 1.07 problems (SD = 1.07). In
contrast, students in control sections had an average score of M = 1.15 (SD = 0.30) and received
a score of 4 on an average of 0.03 problems (SD = 0.23).
To address our primary research question, we ran a mixed-effects ordinal logistic
regression model with a logit link using the clmm function of the ordinal package (Christensen,
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2019) in R (R Core Team, 2018; RStudio Team, 2016); see Table 2.6. For each posttest problem,
our ordinal dependent variable was the student’s score on the 0–4 scale from the DPI rubric. We
included an intercept-only random effect for students. Our fixed effects were media literacy
knowledge at pretest, use of lateral reading to make a correct assessment at pretest, instructor,
problem type, condition (DPI vs. control), and the number of online assignments attempted.
Table 2.6
Mixed-Effects Ordinal Logistic Regression Model Used to Predict Score for Each Problem on A
Scale of 0 To 4 (N = 230)
Predictor variables
B (SE)
Odds Ratio (95% CI)
z
X2
Intercept for 0|1
–2.90 (0.64)
0.05 (0.02, 0.19)
–4.56***
–
Intercept for 1|2
4.15 (0.60)
63.71 (19.69, 206.11)
6.93***
–
Intercept for 2|3
5.14 (0.62)
170.27 (51.01, 568.39)
8.35***
–
Intercept for 3|4
5.86 (0.63)
351.19 (102.48, 1203.49)
9.33***
–
Media Literacy Accuracy at Pretest
1.40 (0.60)
4.05 (1.26, 12.98)
2.35*
5.56*
Lateral Reading at Pretest (No = 0)
0.89 (0.46)
2.44 (1.00, 5.98)
1.96†
3.81†
Instructor (Instructor 1 = 0)a
–
–
–
10.72*
Instructor 2
0.19 (0.36)
1.21 (0.59, 2.45)
0.52
–
Instructor 3
0.39 (0.35)
1.48 (0.75, 2.91)
1.12
–
Instructor 4
1.07 (0.36)
2.93 (1.45, 5.90)
3.01**
–
Problem Type (Sourcing Evidence = 0)a
–
–
–
21.54***
Clickbait Science and
0.02 (0.23)
1.02 (0.66, 1.60)
0.11
–
Medical Disinformation
Fake News
0.79 (0.23)
2.19 (1.40, 3.43)
3.45***
–
Photo Evidence
–0.12 (0.23)
0.89 (0.56, 1.40)
–0.50
–
Condition (Control = 0)
1.73 (0.45)
5.66 (2.34, 13.68)
3.85***
14.71***
Number of assignments attempted
0.48 (0.18)
1.62 (1.15, 2.29)
2.76**
7.63**
†
p <.06, *p < .05, **p < .01, ***p < .001
a
Baselines set based on the lowest number of problems read laterally and correctly assessed at posttest.
Note: For instructor, post-hoc comparisons with Tukey adjustment for multiple comparisons indicated that instructor
4’s students were more likely to score higher than instructor 1’s students (p = .014). The difference between
instructor 4 and instructor 2’s students approached significance (p = .054). For problem type, post-hoc comparisons
with Tukey adjustment for multiple comparisons indicated that students were more likely to score higher on Fake
News than Sourcing Evidence (p = .003), Clickbait Science and Medical Disinformation (p = .002), and Photo
Evidence (p < .001).

Overall, the full model with all fixed effects and the random effect of student fit
significantly better than the null model with only the random effect of student (X2(10) = 137.46,
p < .001). For each fixed effect, we compared the fit of the full model to the fit of the same
model with the fixed effect excluded. This allowed us to determine whether including the fixed
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effect significantly improved model fit; see Table 2.6 for model comparisons. All control
variables (i.e., media literacy knowledge at pretest, use of lateral reading to make a correct
assessment at pretest, instructor, and problem type) significantly improved model fit or
approached significance as predictors of students’ scores on lateral reading problems.
Controlling for all other variables, students in the DPI sections were more likely to score higher
on lateral reading problems than students in the control sections. Attempting more homework
assignments was also significantly associated with higher scores.
Therefore, we dichotomized manual scores by recoding scores of 4 as 1 to indicate that
the response provided evidence of lateral reading with a correct conclusion about the
trustworthiness of the online content; all other scores were recoded as 0. We then re-ran the
model above with the dichotomized version of the dependent variable to see whether findings
differed. For each posttest problem, our dependent variable indicated whether or not students
received a score of 4, i.e., whether they read laterally and also drew the correct conclusion about
the trustworthiness of the online content. We used a mixed-effects logistic regression model with
a binomial logit link using the glmer function of the lme4 package (Bates et al., 2014) in R (R
Core Team, 2018; RStudio Team, 2016); see Table 2.7.
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Table 2.7
Mixed-Effects Logistic Regression Model Used to Predict Use of Lateral Reading and Correct
Trustworthiness Conclusion on Each Problem (N = 230)
Predictor variables
B (SE)
Odds Ratio (95% CI)
z
X2
Intercept
–8.62 (1.19)
0.00 (0.00, 0.00)
–7.24***
–
Media Literacy Accuracy at Pretest
1.07 (0.80)
2.92 (0.61, 14.09)
1.33
1.83
Lateral Reading at Pretest (No = 0)
1.22 (0.61)
3.39 (1.02, 11.24)
1.99*
4.07*
Instructor (Instructor 1 = 0)a
–
–
–
10.50*
Instructor 2
0.68 (0.51)
1.98 (0.73, 5.37)
1.33
–
Instructor 3
0.22 (0.48)
1.25 (0.49, 3.18)
0.47
–
Instructor 4
1.41 (0.51)
4.10 (1.52, 11.08)
2.78**
–
Problem Type (Sourcing Evidence = 0)a
–
–
–
35.60***
Clickbait Science and
0.79 (0.38)
2.19 (1.03, 4.65)
2.05*
–
Medical Disinformation
Fake News
2.00 (0.39)
7.40 (3.47, 15.77)
5.19***
–
Photo Evidence
1.13 (0.38)
3.09 (1.47, 6.50)
2.97**
–
Condition (Control = 0)
3.59 (0.84)
36.08 (7.02, 185.48)
4.29***
25.10***
Number of assignments attempted
0.59 (0.21)
1.81 (1.20, 2.72)
2.85**
8.54**
†
p <.06, *p < .05, **p < .01, ***p < .001
a
Baselines set based on the lowest number of problems read laterally and correctly assessed at posttest.
Note: For instructor, post-hoc comparisons with Tukey adjustment for multiple comparisons indicated that instructor
4’s students were more likely to read laterally and make a correct conclusion than instructor 1’s students (p = .028)
and instructor 3’s students (p = .033). For problem type, post-hoc comparisons with Tukey adjustment for multiple
comparisons indicated that students were more likely to read laterally and make a correct conclusion on Fake News
than Sourcing Evidence (p < .001), Clickbait Science and Medical Disinformation (p < .001), and Photo Evidence
(p = .018). Students were also more likely to read laterally and correctly assess Photo Evidence than Sourcing
Evidence (p = .016).

Overall, the full model with all fixed effects and the random effect of student fit
significantly better than the null model with only the random effect of student (X2(10) = 161.30,
p < .001). For each fixed effect, we again compared the fit of the full model to the fit of the same
model with the fixed effect excluded; see Table 2.7 for model comparisons. All control variables
except media knowledge at pretest significantly improved model fit, indicating that they were
significant predictors of scoring 4, i.e., reading laterally and drawing a correct conclusion about
trustworthiness. Controlling for all other variables, students in the DPI sections were
significantly more likely to receive a score of 4 than students in the control sections. Students
who attempted more homework assignments were also significantly more likely to score 4.
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Changes In Self‐Reported Lateral Reading at Posttest
Descriptive statistics for students’ self-reported use of lateral reading strategies at pretest
and posttest are presented in Table 2.8. At pretest, students in the control and DPI sections did
not differ in the frequency with which they self-reported using lateral reading strategies when
finding information online for school work, t(228) = –1.30, p = .196. On average, students at
pretest reported using lateral reading strategies between Sometimes and Often.
Table 2.8
Descriptive Statistics for Self-Reported Use of Lateral Reading Strategies by Time and Condition
(N = 230; NDPI = 136, NControl = 94)
Pretest
Strategy

Posttest

DPI

Control

DPI

Control

Check the information with another
source.

3.82 (0.86)

3.70 (0.98)
(N = 93)

3.81 (0.89)

3.62 (0.88)
(N = 92)

Look for the original source of the
information.

3.62 (1.02)

3.57 (1.06)

3.57 (1.03)

3.53 (1.05)

Find out more about the author of the
information.

3.01 (1.22)

2.85 (1.11)

3.26 (1.14)

2.99 (1.26)

Find out more about who publishes
the website (like a company,
organization, or government).

3.01 (1.14)
(N = 135)

2.76 (1.12)

3.53 (1.07)

2.97 (1.27)

Consider how your emotions affect
how you judge the information.*

2.75 (1.04)

2.57 (0.98)

2.99 (1.04)

2.68 (1.08)

Overall Mean (four items)
3.36 (0.84)
3.22 (0.84)
3.54 (0.83)
* Item not included in analyses because it refers to a habit rather than a lateral reading strategy.
Note: Items should be interpreted on a scale of 1 = Never to 5 = Constantly.

3.28 (0.92)

To examine whether students who received the DPI curriculum were more likely to selfreport use of lateral reading at posttest, as compared to controls, we conducted a 2 × 2 repeatedmeasures ANOVA with time (pretest vs. posttest) as a within-subject variable, condition (DPI vs.
control) as a between-subject variable, and mean self-reported use of lateral reading as the
dependent variable. There was a significant main effect of time, F(1, 228) = 4.67, p = .032, ηp2 =
0.02, with students reporting higher use of lateral reading at posttest (M = 3.44, SD = 0.87) than
at pretest (M = 3.30, SD = 0.84). There was also a significant main effect of condition, F(1, 228)
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= 4.13, p = .043, ηp2 = 0.02, with students in the DPI sections reporting higher use of lateral
reading (M = 3.45, SD = 0.84) than students in the control sections (M = 3.25, SD = 0.88). The
interaction of time and condition was not significant, F(1, 228) = 1.06, p = .304, ηp2 = 0.01.
Changes In Use of and Trust of Wikipedia at Posttest
Descriptive statistics for students’ use of and trust of Wikipedia at pretest and posttest are
presented in Table 2.9. Since we used single items with ordinal scales to measure these variables,
we used the nonparametric Wilcoxon–Mann Whitney test to compare students’ use and trust of
Wikipedia across conditions at pretest and posttest (UCLA Statistical Consulting Group, n.d.).
Table 2.9
Percentage of Students Who Indicated Each Response for Use and Trust of Wikipedia by Time
and Condition (N = 230; NDPI = 136, NControl = 94)
Pretest

Posttest

DPI

Control

DPI

Control

Never (1)

28.7%

27.7%

21.3%

29.8%

Rarely (2)

26.5%

30.9%

22.1%

22.3%

Sometimes (3)

31.6%

34.0%

36.8%

40.4%

Often (4)

11.0%

6.4%

15.4%

7.4%

Constantly (5)

2.2%

1.1%

4.4%

0.0%

Strongly Disagree (1)

27.9%

19.1%

13.2%

24.5%

Disagree (2)

27.2%

38.3%

35.3%

29.8%

No Opinion (3)

28.7%

29.8%

32.4%

27.7%

Agree (4)

12.5%

12.8%

18.4%

18.1%

Strongly (5)
3.7%
0.0%
0.7%
Note: For each question, each column sums to 100% with slight deviations due to rounding.

0.0%

How often do you use Wikipedia to check
if you can trust information on the Internet?

To what extent do you agree with the
statement that ‘people should trust
information on Wikipedia’?

At pretest, students in DPI sections did not differ from students in control sections in their
responses to the question How often do you use Wikipedia to check whether you can trust
information on the Internet?, Median = 2 (Rarely) for both conditions, W = 6135.5, p = .591.
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However, at posttest, students in DPI sections reported using Wikipedia more often to fact-check
information (Median = 3, Sometimes) as compared to controls (Median = 2, Rarely), W =
5358.5, p = .030.
At pretest, students in DPI and control sections did not differ in their responses to the
question To what extent do you agree with the statement that “people should trust information
on Wikipedia”? Median =2 (Disagree) for both conditions, W = 6492, p = .835. At posttest,
students in DPI sections tended to report a higher level of trusting information on Wikipedia
(Median = 3, No opinion) than students in the control sections (Median = 2, Disagree), but the
difference in trust was not significant, W = 5753.5, p = .181.
Individual Differences in Lateral Reading for Students in DPI Sections
To better understand individual differences in students’ responses to the DPI curriculum,
we compared students who scored 4 (i.e., used lateral reading and correctly assessed
trustworthiness) on at least one problem at posttest (n = 83 or 61.0% of students in DPI sections)
with their peers who did not receive a score of 4 on any of the lateral reading problems at
posttest (n = 53 or 39.0% of students in DPI sections). We first looked at group differences on
whether or not students read laterally and drew the correct conclusion about the trustworthiness
of the online content on at least one problem at pretest and on their self-reported use of lateral
reading at pretest. Groups did not differ in use of lateral reading on pretest problems or selfreported use of lateral reading at pretest.
Next, we examined whether groups differed in their general media literacy knowledge at
pretest and their use and trust of Wikipedia at pretest. There was no difference between groups in
general media literacy knowledge (agreement and accuracy) at pretest or in their use of
Wikipedia at pretest. However, students in DPI sections who used lateral reading on at least one
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problem at posttest reported significantly lower trust of Wikipedia at pretest (Median = 2,
Disagree) than students who failed to read laterally (Median = 3, No opinion, W = 2790, p =
.006).
Lastly, we examined whether groups differed in the number of online homework
assignments attempted. Students in DPI sections who used lateral reading on at least one
problem at posttest attempted more online homework assignments (M = 2.23, SD = 0.83) than
students who did not read laterally at posttest (M = 1.81, SD = 0.88, t(134) = –2.80, p = .006).
Discussion
The current study examined the efficacy of the Digital Polarization Initiative’s (DPI)
curriculum to teach students fact-checking strategies used by professional fact-checkers. In
particular, we examined whether students in sections that administered the curriculum showed
greater use of lateral reading at posttest than “business-as-usual” controls. We also examined
whether conditions differed in self-reported use of lateral reading and use and trust of Wikipedia
at posttest. Additionally, to explore possible individual differences in student responses to the
curriculum, we examined whether use of lateral reading to correctly assess the trustworthiness of
online content at pretest, self-reported use of lateral reading at pretest, general media literacy
knowledge at pretest, use of and trust of Wikipedia at pretest, and number of online homework
assignments attempted distinguished students who read laterally on at least one posttest problem
from their classmates did not read laterally at posttest.
At posttest, students who received the DPI curriculum were more likely to read laterally
and accurately assess the trustworthiness of online content, as compared to their peers in the
control classes. Notably, there were no differences at pretest, as students almost universally
lacked the skills prior to receiving the DPI curriculum. These findings are in keeping with
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previous work by McGrew et al. (2019), showing that targeted instruction in civic online
reasoning (including lateral reading) can improve college students’ use of these skills. We also
observed that the number of online assignments attempted was associated with use of lateral
reading at posttest, with students in DPI sections who read laterally on at least one problem at
posttest attempting more online homework assignments than students in DPI sections who failed
to read laterally at posttest. This correlation suggests that time devoted to practicing the skills
was helpful in consolidating them. However, we cannot confirm that the homework was the
critical factor as students who were more diligent with their homework may also have had better
in-class attendance and participation or better comprehension skills. Students who put more time
or effort into the homework assignments may also have provided more written justifications on
the posttest problems that could be scored using the DPI rubric (Bråten et al., 2018).
While 61.0% of students read and accurately assessed at least one problem after receiving
the DPI curriculum, students rarely received a score of 4 on all four problems at posttest. This
finding echoes previous research showing that, even when explicitly told that they can search
online for information, adults, including college students, rarely do so (Donovan & Rapp, 2020).
It is possible that students may have been more motivated to use lateral reading on certain
problems based on their interest or how much they valued having accurate information on the
topic (Metzger, 2007; Metzger & Flanagin, 2015). It is also possible that, for problems that
produced a strong emotional response, students may have struggled to “check their emotions”
sufficiently to read laterally and draw a correct conclusion about the trustworthiness of the online
content (Berger & Milkman, 2012). Neither of these concerns would have emerged at pretest as
students were almost uniformly unaware of lateral reading strategies.
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Since the DPI curriculum was delivered in-class, students’ responsiveness to the DPI
curriculum and their performance on the posttest may also have been affected by course-related
factors. We observed an effect of instructors in the current study, which speaks to the importance
of providing professional development and training for instructors teaching students lateral
reading strategies. Another course-related factor that we could not account for was students’
attendance during class sessions when the curriculum was taught. Moving delivery of the DPI
curriculum to an online format, e.g., by incorporating the instruction into the online homework
assignments, may help ensure fidelity of implementation of the curriculum and facilitate better
tracking of student participation and effort.
On average, students answered the majority (74.0%) of general media literacy knowledge
items correctly at pretest. While general media literacy knowledge at pretest significantly
predicted scores on the 0–4 scale at posttest, it was not a significant predictor of the
dichotomized score distinguishing students who did and did not receive a score of 4 (i.e., those
who did vs. did not use lateral reading to draw correct conclusions about the trustworthiness of
the online content). Also, notably, students in DPI sections who received a score of 4 on at least
one problem at posttest did not differ in their media literacy knowledge from students in DPI
sections who never scored 4. These findings suggest that understanding of persuasive intent and
bias in media messages may have helped students recognize the need to investigate or assess the
credibility of the information, but it was not sufficient to motivate them to use the fact-checking
strategies to draw the correct conclusions. Traditional media literacy instruction may also be too
focused on the media message, rather than on the media environment (Cohen, 2018). Students
may benefit from instruction that fosters understanding of how their online behaviors and
features of the Internet (e.g., use of algorithms to personalize search results) shape the specific
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media messages that appear in their information feeds. The need for additional instruction about
the online information environment is also reflected in recent findings from Jones-Jang et al.
(2019) documenting a significant association between information literacy knowledge (i.e.,
knowledge of how to find and evaluate online information) and the ability to identify fake news.
In addition to examining students’ performance on the lateral reading problems, we also
asked students to self-report their use of lateral reading (e.g., by checking information with
another source or finding out more about the author of the information). At pretest, students in
both conditions reported using lateral reading strategies between Sometimes and Often, even
though very few students in either condition demonstrated lateral reading on any of the pretest
problems. Although students in the DPI sections self-reported greater use of lateral reading as
compared to controls, the DPI students who read at least one problem laterally at posttest did not
differ in their self-reported use of lateral reading strategies from DPI students who failed to read
laterally at posttest. These findings align with the dissociation between students’ perceived and
actual use of lateral reading skills observed in prior studies of students’ information evaluation
strategies (Brodsky, Barshaba et al., 2020; Hargittai et al., 2010; List & Alexander, 2018). The
observed dissociation may be due to students’ lack of awareness and monitoring of the strategies
they use when evaluating online information (Kuhn, 1999). Instruction should aim to foster
students’ metastrategic awareness, as this may improve both the accuracy of their self-reported
use of lateral reading and their actual use of lateral reading.
Several other explanations for this dissociation are also possible. Some students may
have accurately reported their use of lateral reading at posttest, but did not receive any scores of
4 on the lateral reading problems because their trustworthiness assessments were all incorrect.
Alternatively, List and Alexander (2018) suggest that the dissociation between students’ self-
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reported and observed behaviors may be due to self-report measures reflecting students’ selfefficacy and attitudes toward these behaviors or their prior success in evaluating the credibility of
information, rather than their actual engagement in the target behaviors. Overall, although
performance-based measures may be more time-consuming and resource-intensive than selfreport assessments (Hobbs, 2017; List & Alexander, 2018; McGrew et al., 2019), they are
necessary for gaining insight into students’ actual fact-checking habits.
Despite the emphasis of the DPI curriculum on using Wikipedia to research sources and
its popularity among professional fact-checkers (Wineburg & McGrew, 2017), students in the
DPI sections only reported modestly higher Wikipedia use at posttest as compared to controls,
and no difference in trust. Difficulties with changing students’ use and trust of Wikipedia may
reflect influences of prior experiences with secondary school teachers, librarians, and college
instructors who considered Wikipedia to be an unreliable source (Garrison, 2018; Konieczny,
2016; Polk et al., 2015). While McGrew et al. (2017) argue that students should be taught how to
use Wikipedia “wisely,” for example, by using the references in a Wikipedia article as a
jumping-off point for their lateral reading, this approach may require instructors teaching factchecking skills to change their own perceptions of Wikipedia and familiarize themselves with
how Wikipedia works. In future implementations, the DPI curriculum may benefit from
incorporating strategies for conceptual change (Lucariello & Naff, 2010) to overcome
instructors’ and students’ misconceptions about Wikipedia. Notably, our analysis of individual
differences in response to the curriculum indicated that DPI students who demonstrated lateral
reading at posttest were less trusting of information on Wikipedia at pretest than their peers who
failed to use lateral reading at posttest. This unexpected result suggests that the lateral reading
strategies were more memorable for DPI students who initially held more negative views about
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trusting information on Wikipedia, possibly because using Wikipedia as part of the DPI
curriculum may have induced cognitive conflict which can foster conceptual change (Lucariello
& Naff, 2010).
Looking ahead, additional research is needed to parse out individual differences in
students’ responses to the DPI curriculum. Over a third of students did not read laterally on any
of the problems at posttest, but this was unrelated to their use of lateral reading to correctly
assess the trustworthiness of online content at pretest, their self-reported lateral reading at pretest
or their self-reported use of Wikipedia at pretest to check whether information should be trusted.
Given prior work on the roles of developmental and demographic variables, information literacy
training, cognitive styles, and academic performance in children and adolescents’ awareness and
practice of online information verification (Metzger et al., 2015), it may be fruitful to examine
the role of these variables in predicting students’ responsiveness to lateral reading instruction. In
addition, students’ reading comprehension and vocabulary knowledge should be taken into
consideration as language abilities may impact students’ success in verifying online content
(Brodsky, Barshaba et al., 2020). Future research also needs to examine the extent to which gains
in lateral reading are maintained over time and whether students use the strategies for factchecking information outside of the classroom context.
Conclusion
The current study, conducted with a diverse sample of college students, examined the
efficacy of the DPI curriculum in teaching students to fact-check online information by reading
laterally. Compared to another study of college students’ online civic reasoning (McGrew et al.,
2019), we used a larger sample and a more intensive curriculum to teach students these skills.
Our findings indicate that the DPI curriculum increased students’ use of lateral reading to draw
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accurate assessments of the trustworthiness of online information. Our findings also indicate the
need for performance-based assessments of information verification skills as we observed that
students overestimate the extent to which they actually engaged in lateral reading. The modest
gains that students made in Wikipedia use at posttest highlight an important challenge in
teaching lateral reading as college students as well as instructors may hold misconceptions about
the reliability of Wikipedia and ways to use it as an information source (Garrison, 2018;
Konieczny, 2016). Lastly, the lack of relation between general media literacy knowledge and use
of lateral reading to draw correct conclusions about trustworthiness of online information
suggests that understanding and skepticism of media messages alone is not sufficient to motivate
fact-checking. Instead, teaching lateral reading as part of general education courses can help
prepare students for navigating today’s complex media landscape by offering them a new set of
skills.
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CHAPTER THREE
Fall 2019 Assessment (Unpublished)
The Fall 2019 study was similar to the published studies from Fall 2018 (Chapter Two)
and Fall 2020 (Chapter Four) in a number of ways. As in Fall 2020, the curriculum taught SIFT
lateral reading strategies using asynchronous, online homework assignments. As a reminder, the
acronym SIFT stands for: “Stop,” “Investigate the source,” “Find better coverage,” and “Trace
information back to the original context” (Caulfield, 2019; n.d.). Investigating sources, finding
better coverage, and tracing information are all lateral reading strategies, as they require students
to leave the original content and open new tabs in their browsers. In keeping with Fall 2018, I
used a pre/posttest control-group design in which instructor-matched sections received either the
curriculum or “business-as-usual” instruction. Before and after instruction, students completed
online assessments like those used in Fall 2018 and Fall 2020. The Fall 2019 study extended the
published studies by addressing a methodological gap in the Fall 2020 study and examining
aspects of lateral reading not addressed in either the Fall 2018 or Fall 2020 studies.
The first goal of the Fall 2019 study was to improve the methodology used to assess the
efficacy of the online, asynchronous SIFT curriculum in Fall 2020. In that study, I did not have
access to a control group. However, the Fall 2019 data included instructor-matched “business-asusual” sections that only completed pretest and posttest assessments. Including these “control”
sections strengthens evidence of a causal link between completing the online, asynchronous
SIFT curriculum and greater use of lateral reading. Therefore, to address the first goal, I
examined changes in students’ use of lateral reading before and after receiving the curriculum
and compared it to the performance of controls.
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The remaining goals of the study related to extended findings from the Fall 2018 and Fall
2020 studies. Across both of those studies, students’ gains in lateral reading use were modest.
However, it is unclear if students also made gains in their awareness of lateral reading as a
preferred fact-checking approach. After only a semester of instruction, there was likely to still be
a “gap” between students’ intention (i.e., their lateral reading awareness) and their behavior (i.e.,
their lateral reading use; Sheeran & Webb, 2016). Therefore, the Fall 2019 sought to assess
changes in students’ awareness of lateral reading strategies and examine relations between lateral
reading use and awareness.
The Fall 2018 and Fall 2020 studies also found that completion of online assignments
predicted students’ use of lateral reading. Therefore, the Fall 2019 study examined how
completion of online assignments related to lateral reading use and awareness. Additionally, the
Fall 2019 study sought to investigate how performance on instructional assignments related to
posttest outcomes. Specifically, I examined students’ use of two lateral reading strategies during
the three assignments: 1) investigating the source using Wikipedia and 2) tracing images to their
original contexts via reverse-image searches. Both strategies were explicitly taught and practiced
as part of the curriculum. I also related students’ use of strategies during the assignments to their
lateral reading awareness and use at posttest.
Lastly, the Fall 2020 study found that reading comprehension was associated with lateral
reading use. Therefore, the Fall 2019 study also examined how reading comprehension related to
lateral reading use and awareness. To delve deeper into the role of reading comprehension in
students’ performance on the instructional assignments, I examined how reading comprehension
related to using Wikipedia and conducting reverse-image searches during the assignments. As an
exploratory analysis, I also investigated whether lateral reading awareness mediated the relation
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between reading comprehension and lateral reading use for students who received the
curriculum.
Method
Participants
Outcomes assessment data were collected from students enrolled in a general education
civics course at an urban, Hispanic-serving public institution in the northeastern United States in
Fall 2019. Six instructors taught at least one section that received the SIFT curriculum (eight
sections total) and one section that served as a “business-as-usual” control (six sections total).7
The full sample consisted of 525 students, with 300 students attempting both pretest and
posttest assessments (i.e., analytic sample) and 225 students attempting only the pretest. An
additional 17 students attempted only the posttest but were excluded from analyses as all
demographic data were collected from the pretest.
Demographics
Students reported their gender, race/ethnicity, age, parental education, and language
background. To examine how attrition varied by demographics and differences in conditions by
demographics, a number of variables were recoded prior to analyses. Percentages of the full
sample (i.e., students who attempted at least the pretest) and the analytic sample (students who
attempted both pretest and posttest) are presented in parentheses next to each variable.
For self-reported gender, students (N = 525 full sample, N = 300 analytic sample)
indicated if they describe themselves as Female (52.2% full, 56.3% analytic), Male (46.9% full,
43.0% analytic), Trans female (0.0% full, 0.0% analytic), Trans male (0.2% full, 0.0% analytic),

7

Four additional instructors each taught one section that received the SIFT curriculum and a fifth instructor taught a
“business-as-usual” control section. However, only students in the 14 instructor-matched sections were included in
the sample in order to minimize potential instructor effects.
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Another gender identity/Prefer to self-describe (0.4% full, 0.3% analytic), or Prefer not to
respond (0.4% full, 0.3% analytic). Students’ gender was then recoded such that 1 = Male and 0
= Non-male. For age, students indicated if their age was under 18 (14.1% full,13.7% analytic),
18–20 (69.7% full, 70.7% analytic), 21–24 (10.5% full, 9.3% analytic), 25–29 (2.5% full, 1.7%
analytic), 30–34 (2.1% full, 3.0% analytic), 35–39 (0.4% full, 0.3% analytic), 40–49 (0.4% full,
0.7% analytic), or 50 or older (0.4% full, 0.7% analytic). Students’ age was then recoded into 0 =
traditional students (i.e., aged 24 years or younger) and 1 = nontraditional students (i.e., aged 25
years or older). For parental education, students reported if either of their parents attended
college (52.0% full, 54.0% analytic). For language background, students indicated if they were
or were not native English speakers (79.8% of full N = 524, 76.3% analytic).
For self-reported race/ethnicity, students selected all that applied from the following:
American Indian/Alaska Native (1.1% full sample, 0.3% analytic sample), Asian/Asian
American (13.3% full, 16.0% analytic), Black or African American (17.9% full, 18.0% analytic),
Latinx, Chicanx, Hispanic, or Spanish origin (25.0% full, 23.0% analytic), Middle Eastern or
North African (6.7% full, 7.0% analytic), Native Hawaiian/Other Pacific Islander (1.0% full,
1.0% analytic), White (35.8% full, 33.3% analytic), Some other race (2.5% full, 3.3% analytic),
Prefer not to say (3.2% full, 3.7% analytic), and Unavailable/Unknown (0.6% full, 0.7%
analytic). Since students could select multiple options, the race/ethnicity variable was recoded
into dichotomous variables indicating 1 = membership or 0 = non-membership for each
racial/ethnic group. Responses selected by less than 5% of students in the raw sample were
further collapsed into a single “Other” variable.
For self-reported political identity, students (N = 524 full sample, N = 300 analytic
sample) were asked “In politics today, do you consider yourself a...?” with the following
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response options: Republican (10.5% full, 10.0% analytic), Democrat (23.9% full, 23.7%
analytic), Independent (10.7% full, 10.3% analytic), Prefer to not disclose (13.0% full, 12.7%
analytic), Unsure (38.9% full, 39.7% analytic), and Other [open-response](3.1% full, 3.7%
analytic). Since less than 5% of students who attempted at least the pretest reported “Other,” this
category was collapsed with “Prefer to not disclose” responses for analysis purposes.
Attrition Analysis
Of the 525 students who attempted at least the pretest, 42.9% did not attempt the posttest.
Therefore, I examined if those students differed from students who attempted both assessments
based on intervention implementation factors, demographic characteristics, or performance on
outcomes at pretest.
Whether students attempted both assessments did not vary by condition, but it did vary
by instructor and by problem set (see Table 3.1). However, these two variables are confounded
since the order of administering problem sets (AB vs. BA) was assigned at the instructor level.
Table 3.1
Percentage of Students Who Attempted Both Pretest and Posttest Vs. Students Who Only
Attempted Pretest by Implementation Factor (Percentages Sum To 100% By Row)
Implementation Factor

n

% Both

% Only Pretest

!2(df)

!2(1) = 3.28, p = .070

Condition
SIFT

222

53.8%

46.2%

Control

303

61.7%

38.3%
!2(5) = 73.67, p < .001

Instructor
1

74

74.3%

25.7%

2

124

66.9%

33.1%

3

105

48.6%

51.4%

4

78

67.9%

32.1%

5

80

62.5%

37.5%

6

64

12.5%

87.5%

Set A

278

67.6%

32.4%

Set B

247

45.3%

54.7%

Pretest Problem Set

51

!2(1) = 26.52, p < .001

Students who only attempted the pretest were more likely to be male or native English
speakers and less likely to be Asian/Asian American (see Table 3.2). To compare groups on
reading comprehension scores, I first mean imputed five missing scores for students who only
attempted the pretest and one missing score for students who attempted both assessments.
Students who only attempted the pretest had lower reading comprehension scores (M = 3.52 out
of 7, SD = 1.84, Mdn = 3) than students who attempted both assessments (M = 4.07 out of 7, SD
= 1.95, Mdn = 4); t(523) = 3.28, p = .001.
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Table 3.2
Percentage of Students Who Attempted Both Pretest and Posttest Vs. Students Who Only
Completed Pretest by Demographic Characteristic (Percentages Sum To 100% By Row)
Demographic Characteristic

n

% Both

% Only Pretest

!2(df)

!2(1) = 0.50, p = .480

Age
<= 24 years

495

56.8%

43.2%

>24 years

30

63.3%

36.7%
!2(1) = 4.18, p = .041

Gender
Male

246

52.4%

47.6%

Non-male

279

61.3%

38.7%

Asian/Asian American

70

68.6%

31.4%

!2(1) = 4.31, p = .038

Black/African American

94

57.4%

42.6%

!2(1) = 0.004, p = .948

Latinx, Chicanx, Hispanic,
or Spanish origin

131

52.7%

47.3%

!2(1) = 1.42, p = .233

Middle Eastern/North African

35

60.0%

40.0%

!2(1) = 0.13, p = .724

White

188

53.2%

46.8%

!2(1) = 1.87, p = .172

Other race/ethnicity

41

61.0%

39.0%

!2(1) = 0.27, p = .606

Race/ethnicity (not mutually exclusive)

!2(1) = 1.12, p = .290

Either parent attended college
Yes
No

273

59.3%

40.7%

252

54.8%

45.2%

a

!2(1) = 5.14, p = .023

Native English speaker
Yes

418

54.8%

45.2%

No

106

67.0%

33.0%

Political Identitya

a

!2(4) = 0.39, p = .983

Democrat

125

56.8%

43.2%

Independent

56

55.4%

44.6%

Republican

55

54.5%

45.5%

Unsure

204

58.3%

41.7%

84

58.3%

41.7%

Other/Prefer to not disclose
One student did not respond

Lastly, I examined if students who only attempted the pretest performed differently on
pretest measures of lateral reading use and awareness than students who attempted both
assessments. Groups did not differ in the number of open-responses problems read laterally (Mdn
= 0 out of 4 for both, Wilcoxon-Mann-Whitney W = 34145, p = .703) or the number of lateral
reading strategies selected across multiple-choice problems (Mdn = 2 out of 4 for both,
Wilcoxon-Mann-Whitney W = 33235, p = .816).
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Analytic Sample
The analytic sample consisted of N = 300 students who attempted both the pretest and
posttest. Students’ demographics for each condition are presented in Table 3.3. Conditions did
not differ by demographic characteristics, except that the SIFT condition had a higher percentage
of Asian/Asian American students than the control condition. Students in the SIFT condition had
comparable reading comprehension scores (M = 3.98 out of 7, SD = 1.97, Mdn = 4) to students in
the control condition (M = 4.19 out of 7, SD = 1.93, Mdn = 4); t(298) = 0.95, p = .343.
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Table 3.3
Participants’ Demographic Characteristics for Matched Sections by Condition
Demographic Characteristic

% SIFT
(N = 163)

% Control
(N = 137)

!2(df)

!2(1) = 0.64, p = .425

Age
<= 24 years

92.6%

94.9%

>24 years

7.4%

5.1%
!2(1) = 0.05, p = .831

Gender
Male

43.6%

42.3%

Non-male

56.4%

57.7%

Asian/Asian American

20.9%

10.2%

!2(1) = 6.27, p = .012

Black/African American

14.7%

21.9%

!2(1) = 2.60, p = .107

Latinx, Chicanx, Hispanic,
or Spanish origin

22.1%

24.1%

!2(1) = 0.17, p = .682

Middle Eastern/North African

6.1%

8.0%

!2(1) = 0.41, p = .522

White

31.9%

35.0%

!2(1) = 0.33, p = .566

Other race/ethnicity

7.4%

9.5%

!2(1) = 0.44, p = .507

Race/ethnicity (not mutually exclusive)

!2(1) = 0.21, p = .645

Either parent attended college
Yes

55.2%

52.6%

No

44.8%

47.4%
!2(1) = 0.15, p = .698

Native English speaker
Yes

24.5%

22.6%

No

75.5%

77.4%
!2(4) = 6.07, p = .194

Political Identity
Democrat

27.0%

19.7%

Independent

8.6%

12.4%

Republican

12.3%

7.3%

Unsure

35.6%

44.5%

Other/Prefer to not disclose
16.6%
16.1%
Note: For each characteristic, percentages sum to 100% by column except for race/ethnicity which was not mutually
exclusive.
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Online SIFT Curriculum
During the Fall 2019 semester, students in SIFT and control sections completed the
pretest (Assignment 1) and posttest (Assignment 5) as online homework assignments in Weeks 3
and 15 of a 15-week semester, respectively. Pretest and posttest materials are described below.
Students in SIFT sections completed three additional online homework assignments in Weeks 5,
9, and 14 of the semester, while controls received “business-as-usual” instruction.
The three SIFT assignments used videos to teach students about the SIFT strategies,
especially investigating sources, finding better coverage, and tracing information. While these
three strategies all rely on lateral reading, the term “lateral reading” itself was not emphasized in
the curriculum. Instead, the curriculum focused on the term “SIFT” and teaching students how to
enact SIFT strategies. This was also in keeping with instruction in Fall 2018, which focused on
teaching students fact-checking “moves.”
Students practiced applying skills learned from the videos using problems related to
Supreme Court cases scheduled to be heard in 2019–2020. Each assignment focused on a
different case that aligned with topics covered in the course. For each assignment, students used
Wikipedia to investigate the sources behind two tweets or articles about the case. They then
found better coverage of the case by searching in Google News, and reverse searched images or
graphs related to the case to trace them back to their original context. Instructions for the practice
problems included tips reminding students to apply the SIFT strategies, such as “Tip: You can
search for a topic or organization in Wikipedia by adding the keyword “wiki” to the end of your
Google search.” or “Tip: You can trace an image back to its original context by conducting a
reverse image search in Google Chrome. Simply right-click the image and click ‘Search Google
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for Image’.” For each practice problem, students received feedback on how to use SIFT
strategies to fact-check the information (see Figure 3.1 for sample problems with feedback).
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Figure 3.1
Sample Lateral Reading Practice Problems with Feedback Outlined in Red
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In Assignment 2 (Week 5), students read about why checklist strategies were poorlysuited for evaluating information online and were introduced to the strategies summarized by the
acronym SIFT as an alternative approach. They then watched videos about the SIFT strategies
and answered questions checking their understanding of information from the videos. Next, they
completed practice problems related to the case County of Maui, Hawaii v. Hawaii Wildlife
Fund, which focused on permit requirements under the Clean Water Act. In Assignments 3
(Week 9) and 4 (Week 14), students reviewed the SIFT strategies and practiced using them to
assess content related to the case Bostock v. Clayton County, Georgia (addressing antidiscrimination protections for LGTBQ employees) and the case Texas v. Azar (challenging the
constitutionality of the Patient Protection and Affordable Care Act). At the end of each
assignment, students identified three new articles related to the topic of the case and evaluated
them using the SIFT strategies.
Scoring SIFT Assignments
For each of the three instructional assignments, students received a completion score such
that 0 = did not complete any part of the assignment, ⅓ = only completed direct instruction /
skills review, ⅔ = only completed direct instruction / review and practice problems (i.e., did not
identify and evaluate three new articles), and 1 = completed the entire assignment. These
completion scores were summed to generate a total completion score out of three. In the SIFT
condition, 4.9% of students had a summed completion score of 0, meaning that they did not
complete any parts of the three assignments. More than half (60.7%) of SIFT students had a
completion score of 3, meaning that they completed all three parts of each assignment. The
average completion score was 2.45 out of three (SD = 0.83, Mdn = 3).
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Over the course of the three assignments, 154 SIFT students completed at least one of
five practice problems that explicitly asked them to investigate sources. Student’s responses were
scored for whether they did (1) or did not (0) mention using Wikipedia. This score was
determined automatically by searching each spell-checked response for the term “wiki”. On
average, students rarely mentioned Wikipedia in their responses (M = 0.40 out of 5 problems,
SD = 0.96). However, 21.4% did mention Wikipedia in at least one response.
Across the three assignments, 154 SIFT students also attempted at least one of three
problems asking them to evaluate the trustworthiness of images or graphs. Students’ responses
were scored for whether they did (1) or did not (0) mention conducting a reverse-image search.
This score was determined automatically by searching each spell-checked response for the terms
“revers,” “trace,” and “tracing.” On average, students rarely mentioned reverse-image searching
in their responses (M = 0.57 out of 3 problems, SD = 0.82), though 39.6% did mention it in at
least one response.
Online Pre-/Posttest Assignments
The pretest assignment determined students’ baseline use (open-response problems) and
awareness (multiple-choice problems) of SIFT lateral reading strategies, assessed their reading
comprehension ability, and collected demographic information. The posttest assessed the impact
of the curriculum on students’ use and awareness of lateral reading. Materials were presented in
the following order on the pretest and posttest: open-response lateral reading problem set;
demographic questions; multiple-choice lateral reading problem set; political identity; reading
comprehension assessment (pretest only).
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Open-Response Lateral Reading Problems
Students completed a set of four open-response problems assessing use of lateral reading
strategies to determine the trustworthiness of online content; see Figure 3.2 for sample problems.
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Figure 3.2
Sample Lateral Reading Open-Response Problems from Pre/Posttest Assessments
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Each set (set A or set B) consisted of four examples of online content: an image, a social
media post, a website with medical information, and a news article. The online content in set A
was identical to problems used in set A in Fall 2018. Set B was updated with content from the
Four Moves blog (Caulfield, 2017b) that matched the formats and content types in set A. The
online content in sets A and B was also used in Fall 2020, except that the tweet about megabats
in set B came from a different Twitter account. To align with the Fall 2018 DPI curriculum, each
problem was labeled by its type. The administration of the problem sets was counterbalanced at
the instructor level, such that those who received set A at pretest completed set B at posttest, and
vice-versa.
For each problem, students indicated how provoked they were by the content (e.g., “To
what extent do you feel provoked by this photo (meaning that it causes you to feel annoyed,
angry, or have another strong reaction)?”) on a scale of 1 = not at all provoked to 5 = very
provoked) and provided their level of trust in the content (1 = Very Low to 5 = Very High or –9
= Unsure). Students were then prompted to “Explain the major factors in deciding your level of
trust” using an open-response textbox. See Table 3.4 for a list of each problem type, problem set,
online content used, and correct trust assessments.
For each open-response problem, students received a lateral reading score indicating if
they did (1) or did not (0) use lateral reading to determine their assessment. This score was
determined automatically by searching the spell-checked text response for keywords associated
with lateral reading. Keywords were shortened in order to capture different forms of the same
word (e.g., searching for “Googl” to capture “Google,” “Googled,” and “Googling”). The
keywords used were the same as those used in Brodsky, Brooks, Scimeca, Galati et al. (2021a).
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Keywords for “trace” and “tracing” were added to more accurately score students who described
tracing information back to its original context.
Table 3.4
Problem Type, Online Content, and Correct Trust Rating for Problem Sets A and B
Type
Photographic
Evidence

Sourcing Evidence

Clickbait Science
and Medical
Disinformation

Fake News

Set

Online Content

Correct Trust
Rating

A Photograph on Imgur claiming to show mutated flowers near the
Fukushima Daiichi Nuclear Power Plant in Japan
(https://imgur.com/gallery/BZWWx)

Low (1)
Very Low (2)

B Photograph claiming to show a child detained in a cage by U.S.
Immigration and Customs Enforcement
(https://www.snopes.com/fact-check/toddler-cage-photo/)

Low (1)
Very Low (2)

A Tweet from MoveOn.org stating that “2 out of 3 gun owners would be Low (2)
more likely to vote for a candidate that supported background checks” Moderate (3)
(https://twitter.com/MoveOn/status/666772893846675456?lang=en)
High (4)
B Tweet from @VeganGenesis claiming to show photographs of
megabats (https://twitter.com/vegangenesis/status/
1088511845479206913)

Moderate (3)
High (4)
Very High (5)

A Article published on BioNews titled “Majority of breast cancer
patients do not need chemotherapy”
(https://www.bionews.org.uk/page_136385)

Moderate (3)
High (4)
Very High (5)

B Article about the measles vaccine from the National Vaccine
Information Center (https://www.nvic.org/
vaccines-and-diseases/Measles.aspx)

Very Low (1)
Low (2)
Moderate (3)

A Article published on newser.com titled “School District Arms Students Moderate (3)
with Rocks” (http://www.newser.com/story/
High (4)
256977/school-district-arms-students-with-rocks.html)
Very High (5)
B Article published on azcentral.com titled “Grand Canyon tourists
exposed for years to radiation in museum building, safety manager
says” (https://www.azcentral.com/story/
news/local/arizona/2019/02/18/grand-canyon-tourists-exposedradiation-safety-manager-says/2876435002/)

Very Low (1)
Low (2)
Moderate (3)

Multiple-choice Lateral Reading Problems
Students completed two multiple-choice problems (set A or set B) assessing their
awareness of lateral reading strategies as “the best way” of determining if online content is
trustworthy. The order of administering the multiple-choice problem sets corresponded to the
order for the open-responses problem sets (i.e., counterbalanced at the level of instructor).
Multiple-choice problems asked students to select first and second-choice strategies for
determining if an article was a trustworthy source of information about a topic and for
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determining the authenticity of a photo. Response options for each problem were two SIFT
lateral reading strategies and two vertical reading strategies (see Table 3.5 for prompts and
response options). Students received a cumulative awareness score for the number of lateral
reading strategies selected as first and second choice strategies across problems (0 to 4).
Table 3.5
Prompts and Response Options for Multiple-Choice Lateral Reading Problems
Trustworthiness of a Source Prompts

Response Options

Set A Prompt: This article from Sputnik International reports
on the Russian-Ukrainian
conflict:https://sputniknews.com/world/201811291070237869ukraine-bosphorus-russia-turkey-kerch-strait/ Which of the
following strategies is the best way of determining if this is a
trustworthy source of information about the Russian-Ukrainian
conflict?”

●

Set B Prompt: This article from NewsPunch reports on
scientists’ prediction of a “mini-Ice
Age”:https://newspunch.com/scientists-find-earth-is-coolingnot-warming-nasa-predicts-mini-ice-age/ Which of the
following strategies is the best way of determining if this is a
trustworthy source of information about changes in Earth’s
climate?

●

●
●

Authenticity of a Photo Prompts

Scrutinize the article (e.g., typos, URL,
advertisements, references) closely
Look around the [Sputnik International /
NewsPunch] website to learn about this
news organization
Look up [Sputnik International /
NewsPunch] on Wikipedia to learn
more about it
Check the information with another
source like a fact-checking site

Response Options

Set A Prompt: This photo of a border fence between Mexico
and Guatemala was posted on Facebook. Which of the
following strategies is the best way of determining if this is an
authentic (real) photo of a border fence between Mexico and
Guatemala?

●
●
●

Set B Prompt: This is a photo of Ku Klux Klan members on a
ferris wheel. Which of the following strategies is the best way
of determining if this is an authentic (real) photo of Ku Klux
Klan members on a ferris wheel?

●

Look carefully at the photo to see if it
has been altered
Look up photos of [a border fence
between Mexico and Guatemala / Ku
Klux Klan members on a ferris wheel]
Reverse search for the image using
Google
Check a news aggregator (e.g., Google
News) to see if there are other reports
of [a border fence between Mexico
and Guatemala / Ku Klux Klan
members on a ferris wheel]

Note: Bolded strategies are SIFT lateral reading strategies.

Reading Comprehension Assessment
Students read a passage from the June 2018 New York State Regents High School
Examination in English Language Arts and answered 10 multiple-choice comprehension
questions (NYSED, 2018). Each question was scored as 1 if answered correctly and 0 if
answered incorrectly. A total score was calculated as the sum of items answered correctly. The
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quality of the reading comprehension assessment was examined using responses from the full
sample (N = 525). Six students who did not attempt the reading comprehension assessment were
removed, as were two students who selected the same response option across all 10 items (N =
517). Item-level descriptives and item-rest correlations are presented in Table 3.6.
Since students’ reading comprehension score was determined as the sum of correctly
answered items, I examined the 10-item assessment using Mokken Scale Analysis (MSA). MSA
assesses how well a monotone homogeneity model fits dichotomous (or polytomous) responses
to items in an assessment. As Wind (2017) notes, “evidence of adherence to MSA model
requirements provides support for the interpretation of total scores (i.e., sum scores) to
meaningfully order persons and items on the latent variable without any parametric
transformations” (p. 50–51). In other words, assessing fit of a monotone homogeneity model to
the 10 dichotomously-scored reading comprehension items indicates the extent to which ordering
students based on their total scores (i.e., the observed variable) reflects their ordering based on
reading comprehension ability (i.e., the latent variable). Assessing fit of a double monotonicity
model, a type of monotone homogeneity model, would also allow for assessing how well items
can be ordered by their difficulty (i.e., invariant item ordering).
For the current study, I assessed how well the monotone homogeneity model fit responses
to the reading comprehension assessment. To do this, I followed the instructional module by
Wind (2017) to examine whether the model’s three assumptions were met using the mokken
package in R (van der Ark, 2007; 2012). The first assumption of the model is monotonicity, i.e.,
the likelihood of scoring correctly on a reading comprehension item should increase with reading
comprehension ability. Violations of monotonicity occur when the probability of answering an
item correctly is lower for a higher-scoring group than a lower-scoring group. Running the
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monotonicity.check function indicated that Items 3–7 and 10 each had at least one violation of
monotonicity, but none were significant.
The second and third assumptions of the monotone homogeneity model are
unidimensionality (all items should measure reading comprehension ability), and local
independence (performance on items should be unrelated outside of reading comprehension
ability). These assumptions are examined by calculating scalability coefficients, defined as one
minus the ratio of observed to expected Guttman errors, i.e., cases where a student with high
ability answered an easy question incorrectly or a student with low ability answered a difficult
question correctly. Scalability coefficients can be calculated for a pair of items or for one item
using the ratio of the sum of all observed frequencies to the sum of all expected frequencies for
all item pairs with that item (van Schuur, 2011).
Scalability coefficients for each item in the reading comprehension assessment,
calculated using the coefH function, are presented in Table 3.6. An overall scalability coefficient
for an assessment can also be calculated using the ratio of the sum of all observed frequencies to
the sum of all expected frequencies for all item pairs. The overall scalability coefficient for the
10-item reading comprehension assessment was 0.22 (SE = 0.02). Neither the item-level
coefficients nor the overall coefficient reached 0.30, which is the rule-of-thumb lower bound for
weak scalability. The items with the three lowest item-level coefficients also had the lowest
item-rest correlations (Items 2, 3, and 10; see Table 3.6). Removing these items brought the
overall scalability coefficient to 0.30 (SE = 0.02) and removed all violations of monotonicity.
Therefore, a total score based on the seven-item assessment was used for all analyses. For the
analytic sample (N = 300), one missing total Regents score was mean-imputed. Students
answered an average of 4.07 (SD = 1.95) items correctly.

67

Table 3.6
Items and Item-Level Descriptives for The Reading Comprehension Assessment (N = 517)
Item #
(Regents #)

% Of Students that
Answered Correctly

Item-rest r
(10-items)

H Coefficient
(10 items)

Item-rest r
(7-items)

H Coefficient
(7 items)

1 (Q15)

79%

0.31

0.29 (0.04)

0.30

0.34 (0.04)

2 (Q16)

60%

0.27

0.17 (0.03)

–

–

3 (Q17)

58%

0.12

0.08 (0.03)

–

–

4 (Q18)

34%

0.36

0.28 (0.03)

0.33

0.32 (0.04)

5 (Q19)

59%

0.38

0.23 (0.02)

0.39

0.29 (0.03)

6 (Q20)

47%

0.37

0.24 (0.03)

0.36

0.28 (0.03)

7 (Q21)

60%

0.32

0.20 (0.03)

0.33

0.25 (0.03)

8 (Q22)

51%

0.39

0.24 (0.03)

0.41

0.30 (0.03)

9 (Q23)

55%

0.44

0.27 (0.02)

0.45

0.32 (0.03)

10 (Q24)

33%

0.24

0.19 (0.04)

–

–

Procedure
The research protocol was classified as exempt by the Institutional Review Board.
Instructors posted a link to each of the five assignments (administered via Qualtrics) to the
learning management system. Assignments were graded based on completion. Descriptive
statistics were calculated in R (Version 4.0.3) while regression and mediation analyses were
conducted in Stata (Version 17).
Results
Gains in Use of Lateral Reading
We first examined pre/posttest changes in students’ use of lateral reading for each
condition. Table 3.7 shows percentages of students who read laterally on each open-response
lateral reading problem at pretest and posttest by condition and problem set. In both conditions,
most students (87.7% of SIFT and 83.2% of controls) never read laterally on any problems at
pretest. Across the four problems, SIFT students read laterally on an average of 0.14 (SD = 0.40)
problems and controls read laterally on an average of 0.23 (SD = 0.54) problems.
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However, on the posttest, 55.8% of students in the SIFT condition read at least one
problem laterally, with 42.9% of SIFT students reading at least one more problem laterally than
they did on the pretest. In contrast, 19.0% of controls read at least one problem laterally at
posttest, with only 14.6% of controls making gains from posttest to pretest. Across the four
problems, SIFT students read laterally on an average of 0.94 (SD = 1.28) problems and students
in the control condition read laterally on an average of 0.24 (SD = 0.55) problems.
Table 3.7
Percentage of Students Who Read Laterally on Each Problem Type at Pretest and Posttest by
Condition and Problem Set (N SIFT = 163, N Control = 137)
Pretest
SIFT
Problem Type

Posttest
Control

SIFT

Control

Set A
(N = 109)

Set B
(N = 54)

Set A
(N = 79)

Set B
(N = 58)

Set A
(N = 54)

Set B
(N = 109)

Set A
(N = 58)

Set B
(N = 79)

Photographic
Evidence

3.7%

1.9%

2.5%

3.4%

25.9%

21.1%

10.3%

2.5%

Sourcing
Evidence

0.9%

3.7%

6.3%

6.9%

18.5%

19.3%

3.5%
(N = 57)

6.4%
(N = 78)

Clickbait Science
and Medical
Disinformation

3.7%

3.7%

3.8%

8.6%

25.9%

33.0%

3.6%
(N = 56)

7.7%
(N = 78)

Fake News

5.5%

5.6%

3.8%

12.1%

16.7%

25.7%

8.9%
(N = 56)

6.4%
(N = 78)

To examine if conditions differed in their pretest and posttest lateral reading, I ran
separate multilevel logistic regression models (melogit command in Stata) predicting use of
lateral reading (0 = No vs. 1 = Yes) on the four problems at each timepoint. I included a studentlevel random intercept to account for nesting of problems within students.
For preliminary analyses, I examined if students’ use of lateral reading at each timepoint
varied by problem type and problem set. At pretest, the model with only a main effect of
problem type did not fit significantly better than the random-intercept-only null model (!2(3) =
4.56, p = .207). Adding a main effect of problem set did not improve model fit (!2(1) = 2.11, p =
.147). However, at posttest, the model with only a main effect of problem type fit significantly
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better than the random-intercept-only null model (!2(3) = 8.81, p = .032). Adding a main effect
of problem set did not improve model fit (!2(1) = 0.82, p = .364), and neither did an interaction
of problem type by problem set (!2(1) = 6.76, p = .080). Therefore, only problem type was
retained as a main effect in subsequent analyses.
At pretest (Table 3.8, Model 1), the model with main effects of condition, problem type,
and pretest reading comprehension score fit the data significantly better than the randomintercept-only null model (!2(5) = 12.96, p = .024). Holding all other variables constant, use of
lateral reading did not differ significantly by condition. However, higher reading comprehension
was associated with higher predicted odds of reading laterally.
At posttest (Table 3.8, Model 2), the model with main effects of condition, problem type,
pretest reading comprehension score, and number of problems read laterally at pretest fit the data
significantly better than the random-intercept-only null model (!2(6) = 49.59, p < .001). Holding
all other variables constant, SIFT students had higher predicted odds of reading laterally than
controls. Additionally, students had higher predicted odds of reading laterally on the Clickbait
Science problem than the Sourcing Evidence problem. Reading laterally at pretest was also
associated with higher predicted odds of reading laterally at posttest. Lastly, I re-ran the
multilevel logistic regression model for the SIFT condition at posttest and added a variable for
completion of instructional assignments (Table 3.8, Model 3). Holding all other variables
constant, completing instructional assignments was associated with higher predicted odds of
reading laterally.
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Table 3.8
Multilevel Logistic Regression Models Predicting Use of Lateral Reading (0 = No Vs. 1 = Yes) On Each Lateral Reading Problem at
Pretest and Posttest, Including Random Intercept at The Student Level (N = 300, N SIFT = 163)
Model 1:
Pretest Responses
OR (SE)
[95% CI]
0.02*** (0.01)
[0.01, 0.06]
0.60 (0.21)
[0.30, 1.21]

Model 2:
Posttest Responses
OR (SE)
[95% CI]
0.01*** (0.00)
[0.00, 0.02]
9.95*** (4.01)
[4.51, 21.94]

Model 3:
SIFT-only Posttest Responses
OR (SE)
[95% CI]
0.03*** (0.02)
[0.01, 0.10]
–
–
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Intercept
Condition (Control = 0)
Problem type (Sourcing Evidence = 0)
Clickbait Science
1.20 (0.51)
[0.52, 2.75]
2.32** (0.69)
[1.30, 4.16]
3.10** (1.11)
[1.53, 6.26]
Fake News
1.73 (0.70)
[0.79, 3.80]
1.51 (0.46)
[0.83, 2.73]
1.48 (0.53)
[0.73, 3.00]
Photographic Evidence
0.72 (0.34)
[0.29, 1.81]
1.35 (0.41)
[0.74, 2.46]
1.48 (0.53)
[0.73, 3.00]
Reading comprehension score
1.57* (0.29)
[1.09, 2.26]
1.35 (0.25)
[0.94, 1.93]
1.45 (0.35)
[0.90, 2.34]
Problems read laterally at pretest
–
–
1.42* (0.25)
[1.01, 2.01]
1.46 (0.40)
[0.85, 2.51]
Assignment completion score
–
–
–
–
2.78* (1.26)
[1.15, 6.74]
ICC for random-intercept-only model
0.37
0.64
0.64
+
p < .06, *p < .05, **p< .01, ***p<.001
Note: Odds ratios for continuous variables are based on standardized estimates, i.e., they are the multiplicative change in predicted odds for a one standard
deviation change in the predictor. Baseline problem type determined based on fewest problems read laterally at posttest.

As an alternative approach to analyzing pretest and posttest data separately, I also ran
multilevel logistic regression models including time (pretest vs. posttest) as a predictor of use of
lateral reading on each of the eight problems (four at pretest and four at posttest). The models
included a random intercept at the student level to account for nesting of problems within
students. Preliminary analyses indicated that the model with only a main effect of problem type
did not fit significantly better than the random-intercept-only null model (!2(3) = 7.04, p = .071).
However, adding a main effect of problem set did improve model fit (!2(1) = 20.59, p = <.001),
but adding an interaction of problem type by problem set did not (!2(1) = 5.16, p = .161).
Therefore, only problem set was retained as a main effect in subsequent analyses.
The first model included main effects of condition, time (0 = pretest vs. 1 = posttest),
problem set, and pretest reading comprehension score. This main-effects-only model fit the data
significantly better than the random-intercept-only null model (!2(4) = 136.80, p < .001). Adding
an interaction of time by condition further improved model fit (!2(1) = 43.41, p < .001), but
subsequently adding an interaction of time by reading comprehension did not (!2(1) = 0.65, p =
.422). In the full model (Table 3.9), the interaction of time by condition time was significant,
holding all other variables constant. Additionally, higher reading comprehension was associated
with higher odds of reading laterally.
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Table 3.9
Multilevel Logistic Regression Model Predicting Use of Lateral Reading (0 = No Vs. 1 = Yes)
On Each Lateral Reading Problem, Including Random Intercept at The Student Level (N = 300)
OR (SE)

[95% CI]

0.02*** (0.01)

[0.01, 0.04]

Condition (Control = 0)

0.54 (0.20)

[0.26, 1.11]

Time (Pretest = 0)

1.16 (0.33)

[0.67, 2.02]

Problem set (Set A = 0)

1.25 (0.23)

[0.87, 1.78]

Reading comprehension score

1.58* (0.31)

[1.08, 2.31]

12.03*** (4.66)

[5.63, 25.69]

0.85 (0.17)

[0.58, 1.26]

Intercept

Time*Condition
Time*Reading comprehension score

ICC for random-intercept-only model = 0.37
p < .06, *p < .05, **p< .01, ***p<.001
Note: Odds ratios for continuous variables are based on standardized estimates, i.e., they are the multiplicative
change in predicted odds for a one standard deviation change in the predictor.
+

I used the margins command in Stata to further examine the significant interaction of
time by condition. At pretest, SIFT students and controls had comparable predicted probabilities
of reading laterally (p = .101). However, at posttest, SIFT students had a significantly higher
predicted probability of reading laterally than controls (p < .001). SIFT students had a
significantly higher predicted probability at posttest than pretest (p < .001), while predicted
probability for controls did not change over time (p = .692).
Gains in Awareness of Lateral Reading Strategies
We next examined changes in students’ awareness of lateral reading strategies, as
assessed by their selection of lateral reading strategies on the multiple-choice problems. Table
3.10 presents percentages of students who chose each response option as their first or second
choice on each multiple-choice problem by condition at pretest and posttest. In both conditions,
the most popular first-choice strategy was checking information with another source, suggesting
some awareness of lateral reading at pretest. In contrast, students were less likely to choose using
Wikipedia to investigate the source or conducting a reverse-image search as their first-choice
strategy. Compared to pretest, more students in the SIFT condition selected using Wikipedia to
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investigate a source and reverse-image searching as first-choice strategies at posttest. More
controls also selected these strategies as their first choices at posttest, but the gains were smaller
than in the SIFT condition.
Table 3.11 shows percentages of students who selected each number of lateral reading
strategies across multiple-choice problems at pretest and posttest by condition and problem set.
At pretest, students in the SIFT condition selected an average of 2.35 (SD = 0.77) out of four
SIFT lateral reading strategies across the two multiple-choice problems. In the control condition,
students selected an average of 2.26 (SD = 0.77) strategies. At posttest, SIFT students selected an
average of 3.04 (SD = 0.82) strategies, while controls selected an average of 2.45 (SD = 0.73)
strategies. More than half (58.9%) of students in the SIFT condition selected at least one more
lateral reading strategy than they did on the pretest. In contrast, only 33.6% of controls made
gains from pretest to posttest.
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Table 3.10
Percentage of Students Who Selected Each Response Option as Their First or Second Choice on Multiple-Choice Problems by
Condition at Pretest and Posttest (N SIFT = 163, N Control = 137 At Pretest and 134 At Posttest)
Pretest
SIFT
Trustworthiness of a Source

Posttest
Control

SIFT

Control

1st

2nd

1st

2nd

1st

2nd

1st

2nd

Scrutinize the article (e.g., typos, URL, advertisements, references) closely

20.2%

26.4%

16.8%

30.7%

11.7%

18.4%

15.7%

35.8%

Look around the [Sputnik International / NewsPunch] website to learn
about this news organization

13.5%

32.5%

13.9%

36.5%

3.1%

17.8%

14.2%

28.4%

Look up [Sputnik International / NewsPunch] on Wikipedia to learn
more about it

12.9%

8.6%

5.8%

10.9%

44.8%

21.5%

8.2%

10.4%

Check the information with another source like a fact-checking site

53.4%

32.5%

63.5%

21.9%

40.5%

42.3%

61.9%

25.4%

Pretest
SIFT

Posttest
Control

SIFT

Control
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1st

2nd

1st

2nda

1st

2ndb

1st

2nd

Look carefully at the photo to see if it has been altered

6.7%

14.7%

6.6%

14.7%

5.5%

8.0%

9.7%

13.4%

Look up photos of [a border fence between Mexico and Guatemala / Ku
Klux Klan members on a ferris wheel]

22.7%

28.2%

29.2%

25.7%

4.9%

26.5%

20.9%

17.2%

Reverse search for the image using Google

29.4%

25.2%

29.2%

22.1%

76.7%

11.7%

47.0%

21.6%

Check a news aggregator (e.g., Google News) to see if there are other
reports of[a border fence between Mexico and Guatemala / Ku Klux
Klan members on a ferris wheel]
a
N = 136; b N = 162

41.1%

31.9%

35.0%

37.5%

12.9%

53.7%

22.4%

47.8%

Authenticity of a Photo

Table 3.11
Percentage of Students Who Selected Each Number of Lateral Reading Strategies Across Multiple-Choice Problems at Pretest and
Posttest by Condition and Problem Set (N SIFT = 163, N Control = 137 At Pretest and 134 At Posttest)
Pretest

Posttest

SIFT

Control

SIFT

Control

Number of
Strategies

Set A
(N = 109)

Set B
(N = 54)

Set A
(N = 79)

Set B
(N = 58)

Set A
(N = 54)

Set B
(N = 109)

Set A
(N = 56)

Set B
(N = 78)

0

1.8%

0.0%

3.8%

1.7%

0.0%

0.0%

0.0%

0.0%

1

9.2%

7.4%

10.1%

3.4%

1.9%

3.7%

8.9%

7.7%

2

56.0%

37.0%

51.9%

58.6%

24.1%

21.1%

46.4%

43.6%

3

29.4%

46.3%

30.4%

32.8%

44.4%

42.2%

39.3%

42.3%

4

3.7%

9.3%

3.8%

3.4%

29.6%

33.0%

5.4%

6.4%

Mdn

2

3

2

2

3

3

2

2

M(SD)

2.24 (0.74)

2.57 (0.77)

2.20 (0.82)

2.33 (0.69)

3.02 (0.79)

3.05 (0.83)

2.41 (0.73)

2.47 (0.73)
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To examine if conditions differed in their pretest and posttest awareness of lateral reading
strategies, I ran separate ordered logistic regression models predicting the number of lateral
reading strategies selected across multiple-choice problems (0–4) at each timepoint. Models were
run using the ologit command in Stata. For preliminary analyses, I examined if the number of
lateral reading strategies selected at each timepoint varied by problem set. The model with a
main effect of problem set fit significantly better than the intercept-only null model at pretest
(!2(1) = 5.75, p = .017) but not at posttest (!2(1) = 1.06, p = .304). Problem set was retained as a
main effect in subsequent analyses.
At pretest (Table 3.12, Model 1), the model with main effects for condition, problem set,
and reading comprehension score fit the data significantly better than the intercept-only null
model (!2(3) = 10.01, p = .018). Holding all other variables constant, students who received
problem set B had higher predicted odds of selecting more lateral reading strategies than those
who received problem A. At posttest (Table 3.12, Model 2), the model with main effects for
condition, problem set, pretest reading comprehension score, and number of lateral reading
strategies selected at pretest fit the data significantly better than the intercept-only null model
(!2(4) = 68.16, p < .001). Holding all other variables constant, SIFT students had higher
predicted odds of selecting more lateral reading strategies than controls, as did students with
higher reading comprehension scores. Lastly, I re-ran the ordered logistic regression for the SIFT
condition at posttest and added a variable for completion of instructional assignments (Table
3.12, Model 3). Holding all other variables constant, completing instructional assignments was
not significantly associated with higher predicted odds of selecting more strategies.

77

Table 3.12
Ordered Logistic Regression Models Predicting Number of Lateral Reading Strategies Across Multiple-Choice Problems at Pretest
and Posttest (N Pretest = 300, N Posttest = 297, N SIFT = 163)
Model 1:
Pretest Responses

Model 2:
Posttest Responses

Model 3:
SIFT-only Posttest Responses

OR (SE)

[95% CI]

OR (SE)

[95% CI]

OR (SE)

[95% CI]

0|1 (threshold)

0.03*** (0.01)

[0.01, 0.07]

–

–

–

–

1|2 (threshold)

0.15*** (0.04)

[0.10, 0.25]

0.10*** (0.03)

[0.06, 0.19]

0.03*** (0.02)

[0.01, 0.09]

2|3 (threshold)

2.40*** (0.49)

[1.61, 3.57]

1.43 (0.31)

[0.93, 2.18]

0.37** (0.12)

[0.20, 0.69]

3|4 (threshold)

31.46*** (10.37)

[16.48, 60.04]

13.53*** (3.65)

[7.97, 22.96]

3.04*** (0.97)

[1.63, 5.68]

Condition (Control = 0)

1.35 (0.30)

[0.87, 2.10]

4.61*** (1.09)

[2.89, 7.34]

–

–

Problem set (Set A = 0)

1.75* (0.41)

[1.11, 2.75]

1.28 (0.30)

[0.81, 2.01]

0.90 (0.30)

[0.46, 1.75]

Reading comprehension score

1.20 (0.13)

[0.96, 1.49]

1.81*** (0.21)

[1.44, 2.27]

2.03*** (0.32)

[1.48, 2.77]

–

–

1.08 (0.12)

[0.86, 1.35]

0.95 (0.14)

[0.71, 1.28]

Strategies selected at pretest
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Assignment completion score
–
–
–
–
1.56 (0.40)
[0.94, 2.58]
*p < .05, **p< .01, ***p<.001
Note: Odds ratios for continuous variables are based on standardized estimates, i.e., they are the multiplicative change in predicted odds for a one standard
deviation change in the predictor. Baseline problem set determined based on fewest problems read laterally at posttest.

As in our analyses of students’ use of lateral reading, I also ran a series of models that
included time (pretest vs. posttest) as a predictor of the number of lateral reading strategies
selected at each timepoint. I initially chose to run multilevel ordered logistic regression models
with a random intercept at the student level to account for nesting of timepoints within students.
However, the random-intercept-only null model failed to converge. Therefore, models were run
as ordered logistic regressions. Preliminary analyses indicated that the model with only a main
effect of problem set fit significantly better than the intercept-only null model (!2(1) = 15.23, p =
< .001). Therefore, problem set was retained as a main effect in subsequent analyses.
The first model included main effects of condition, time (0 = pretest vs. 1 = posttest),
problem set, and pretest reading comprehension score. This main-effects-only model fit the data
significantly better than the intercept-only null model (!2(4) = 104.93, p < .001). Adding an
interaction of time by condition significantly improved model fit (!2(1) = 15.21, p < .001).
Subsequently adding an interaction of time by reading comprehension also significantly
improved model (!2(1) = 8.00, p = .005). In the full model (Table 3.13), the interactions of time
by condition and time by reading comprehension were both significant, holding all other
variables constant. Additionally, students had higher odds of selecting more lateral reading
strategies for problem set B than set A.
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Table 3.13
Ordered Logistic Regression Model Predicting Number of Lateral Reading Strategies Selected
Across Multiple-Choice Problems (N Pretest = 300, N Posttest = 297)
OR (SE)

[95% CI]

0|1 (threshold)

0.02*** (0.01)

[0.01, 0.04]

1|2 (threshold)

0.15*** (0.03)

[0.10, 0.23]

2|3 (threshold)

2.23*** (0.41)

[1.55, 3.20]

3|4 (threshold)

23.67*** (5.53)

[14.98, 37.41]

Condition (Control = 0)

1.32 (0.29)

[0.85, 2.03]

Time (Pretest = 0)

1.44 (0.34)

[0.92, 2.28]

Problem set (Set A = 0)

1.48* (0.24)

[1.07, 2.03]

Reading comprehension score

1.20 (0.13)

[0.97, 1.49]

3.69*** (1.18)

[1.96, 6.92]

Time*Condition

Time*Reading comprehension score
1.56** (0.25)
[1.15, 2.13]
*p < .05, **p< .01, ***p<.001
Note: Odds ratios for continuous variables are based on standardized estimates, i.e., they are the odds ratio of a one
standard deviation change in the predictor. Baseline problem set determined based on fewest problems read laterally
across time points.

I used the margins command in Stata to further examine each of the significant
interactions. For ordered logistic regression models, predicted probabilities are calculated for
each level of the outcome variable, i.e., for each number of strategies (0–4). At pretest, SIFT
students and controls had comparable predicted probabilities of selecting each number of
strategies. However, at the posttest, SIFT students had a lower predicted probability of selecting
0–2 strategies (p = .026 for 0 and p < .001 for 1 and 2) and a higher predicted probability of
selecting 3–4 than controls (p < .001 for both). Compared to their pretest performance, SIFT
students had a significantly lower predicted probability of selecting 0–2 strategies (p = .024 for 0
and p < .001 for 1 and 2) and a significantly higher predicted probability of selecting 3–4
strategies (p < .001 for both) at posttest. Controls had comparable predicted probabilities of
selecting 0, 1, and 3 strategies at pretest and posttest (p = .448 for 0, p = .335 for 1, p = .118 for
3). They had a lower predicted probability of selecting 2 strategies and a higher predicted
probability of selecting 4 strategies at posttest than at pretest (p = .027 for 2, and p = .036 for 4).
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I next examined the interaction of time by the reading comprehension score. For each
number of strategies, I compared pretest vs. posttest predicted probabilities at the mean reading
comprehension score and scores ranging in 0.5 SD increments from 2 SDs below to 2 SDs above
the mean. Worse readers tended to have comparable predicted probabilities for selecting 0–2
strategies at pretest and posttest, while stronger readers were more likely to select 0–2 strategies
at pretest than posttest. Except for extremely poor or strong readers, students at all
comprehension levels were significantly more likely to select 3 strategies at posttest than at
pretest, with the difference in predicted probabilities greatest for average scorers. Additionally,
except for extremely poor readers, students at all levels were significantly more likely to select 4
strategies at posttest than at pretest. The size of the difference increased with the score.
Relations Between SIFT Assignments, Reading Comprehension, and Posttest Performance
Having established that SIFT students made gains in their lateral reading awareness and
use from pretest to posttest, I next examined how SIFT students’ performance on the three
instructional assignments related to their pretest reading comprehension and their performance
on posttest outcomes. As a reminder, I scored students’ responses to practice problems in the
assignments for mentions of two lateral reading strategies: using Wikipedia to investigate
sources and conducting reverse-image searches. Students who indicated using Wikipedia on at
least one of the five homework problems about investigating sources (21.4%) had higher reading
comprehension (M = 4.79, SD = 2.13) than those who did not mention Wikipedia (M = 3.75, SD
= 1.87); t(152) = –2.74, p = .007. This was also the case for students who indicated conducting a
reverse-image search on at least one of the three homework problems about evaluating images
(39.6%) (M = 4.66, SD = 1.98 vs. M = 3.53, SD = 1.83); t(152) = –3.52, p < .001.
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For posttest outcomes, students who mentioned Wikipedia read more problems laterally
at posttest (Mdn = 1 vs. Mdn = 0 out of 4; Wilcoxon-Mann-Whitney W = 1484, p = .013), as did
students who mentioned reverse-image searching (Mdn = 1 vs. Mdn = 0 out of 4; WilcoxonMann-Whitney W = 2126, p = .004). While mentioning Wikipedia was unrelated to the number
of lateral reading strategies selected across the two multiple-choice problems at posttest (Mdn =
3 out of 4 for both groups; Wilcoxon-Mann-Whitney W = 1700.5, p = .165), students who
mentioned reverse-image searching did select more lateral reading strategies (Mdn = 3 out of 4
for both groups; Wilcoxon-Mann-Whitney W = 2081, p = .003)
Relations Between Reading Comprehension and Lateral Reading Use and Awareness
Lastly, I examined the relations between lateral reading use and awareness and reading
comprehension for each condition at pretest and posttest. At pretest, the number of problems read
laterally and the number of lateral reading strategies selected were not significantly correlated for
SIFT students (Kendall’s "(161) = .12, p = .095) or controls ("(135) = –.01, p = .944). For SIFT
students, reading comprehension correlated with the number of problems read laterally ("(161) =
.15, p = .030) but not with the number of lateral reading strategies selected ("(165) = .09, p =
.174). For controls, reading comprehension was unrelated to lateral reading use ("(135) = .07, p
= .336) or strategy selection ("(135) = .09, p = .193).
At posttest, the number of lateral reading strategies selected and the number of problems
read laterally were significantly correlated for SIFT students ("(161) = .20, p = .003) and
unrelated for controls ("(132) = .13, p = .097). For SIFT students, reading comprehension score
was unrelated to the number of problems read laterally ("(161) = .12, p = .055), but it was
associated with the number of lateral reading strategies selected ("(161) = .30, p < .001). For
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controls, reading comprehension was also unrelated to lateral reading use ("(132) = .004, p =
.959) and related to strategy selection ("(135) = .17, p = .015).
I also conducted an exploratory mediation analysis to determine if lateral reading
awareness mediated the effect of reading comprehension on lateral reading use. I ran a two-level
logistic mediation model for each timepoint with a random intercept at the student level to
account for nesting of lateral reading problems within students; see Figure 3.3 for an illustration
of the mediation model. Table 3.14 presents path coefficients for the mediation model at pretest
and posttest. The models were run using the gsem command in Stata.
Figure 3.3
Multilevel Mediation Model with Lateral Reading Awareness as A Mediator of The Effect of
Reading Comprehension on Lateral Reading Use, Including Random Intercept for Student

Table 3.14
Path Coefficients for Multilevel Mediation Models at Pretest and Posttest (N = 163)
Pretest
Path

Posttest

OR
(Robust SE)

[95% CI]

OR
(Robust SE)

[95% CI]

A: Reading Comprehension to
Lateral Reading Awareness

1.21 (0.17)

1.21 [0.92, 1.59]

2.07*** (0.35)

[1.49, 2.88]

B: Lateral Reading Awareness to
Lateral Reading Use

1.69 (0.57)

[0.87, 3.25]

2.02* (0.69)

[1.03, 3.96]

C: Reading Comprehension to
1.65* (0.38)
Lateral Reading Use
*p < .05, **p< .01, ***p<.001
Note: Reading comprehension score was standardized.

[1.05, 2.59]

1.39 (0.34)

[0.85, 2.25]
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At pretest, only the direct effect of reading comprehension on lateral reading use was
significant (Path C). Awareness of lateral reading strategies did not mediate the effect of reading
comprehension on use (indirect effect = 0.10 (bootstrap SE 0.11), percentile 95% CI [–0.02,
0.40] for 987 bootstrap replications). However, at posttest, reading comprehension directly
predicted lateral reading awareness (Path A), which in turn directly predicted lateral reading use
(Path B). Awareness of lateral reading strategies fully mediated the effect of reading
comprehension on lateral reading use (indirect effect = 0.51 (bootstrap SE 0.19), percentile 95%
CI [0.37, 1.10] for 1,093 bootstrap replications).
Discussion
The Fall 2019 study used a pre/post control-group design to examine the impact of an
online, asynchronous curriculum on students’ use and awareness of lateral reading strategies.
Prior to instruction, students in both conditions rarely read laterally, which is in keeping with
findings from the Fall 2018 and Fall 2020 studies, as well as studies conducted by the Stanford
History Education Group (e.g., McGrew et al., 2018). At the same time, students in both
conditions showed some preference for consulting additional sources to verify information at
pretest. The dissociation between students' use of lateral reading on performance-based
assessments and their preference for corroborating information using multiple sources is in
keeping with prior studies showing that students’ self-reported and observed evaluation
behaviors are often unrelated (Hargittai et al., 2010; List & Alexander, 2018).
At posttest, students who received the SIFT curriculum were more likely to read laterally
and selected more lateral reading strategies as their preferred evaluation method, as compared to
controls. In keeping with the first aim of this study, this finding indicates that improvements in
students’ use of lateral reading can be attributed to the asynchronous, online curriculum. In the
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SIFT condition, more students made gains in their awareness of lateral reading (58.9%) than in
their use of lateral reading (42.9%). This difference may reflect the “intention-behavior” gap,
meaning that, as novice lateral readers, students’ intentions to use lateral reading strategies were
ahead of their actual use of these strategies (Sheeran & Webb, 2016). Additionally, SIFT
students’ posttest use and awareness of lateral reading were only weakly correlated (" = .20).
More frequent opportunities to practice lateral reading throughout the semester would likely
strengthen this association until reading laterally becomes a habit. At that point, students’
awareness would no longer be expected to predict use (Sheeran et al., 2017).
Both the Fall 2018 and Fall 2020 studies found that use of lateral reading was associated
with completion of online assignments. In addition to replicating this finding, the Fall 2019 study
examined students’ use of two specific lateral reading strategies during the online assignments:
1) investigating a source using Wikipedia and 2) conducting a reverse-image search. The
percentages of SIFT students who mentioned either of these strategies across all three
assignments were low (21.4% for using Wikipedia and 39.6% for reverse-image searching).
However, students may have underreported their use of these strategies in their responses
because the practice problems explicitly instructed or reminded students to use specific SIFT
strategies. Regardless, mentioning these strategies during the online assignments was mostly
associated with better performance on posttest outcomes, suggesting that distributed, repeated
practice with feedback was helpful for skill acquisition (Healy et al., 2014).
The Fall 2019 study also examined the role of reading comprehension in students’
performance on the online assignments and assessments. SIFT students with higher reading
comprehension scores were more likely to report using Wikipedia and/or reverse-image
searching during the assignments. Additionally, reading comprehension was unrelated to the
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number of lateral reading strategies selected at pretest (" = .09), but moderately associated at
posttest (" = .30). These findings are in keeping with the MD-TRACE model of multiple
document comprehension, which notes that adequate pre-existing cognitive resources, such as
reading comprehension, are necessary in order to form a “task model,” i.e., a mental
representation of a task (Rouet & Britt., 2011). In this study, stronger readers likely formed more
accurate task models when completing both the assignments and assessments because they were
better able to understand the prompts, instructions, and feedback.
Exploratory analyses also revealed that awareness of lateral reading fully mediated the
effect of reading comprehension on lateral reading use for SIFT students at posttest. If we
consider the number of lateral reading strategies selected as a proxy for students’ recognition that
they need to read laterally to complete an evaluation task, then this finding is in keeping with the
MD-TRACE model (Rouet & Britt, 2011). Thus, students’ reading comprehension ability
influenced the formation of their task models for the open-response lateral reading problems,
which in turn determined whether they chose to read laterally by consulting external sources.
However, given the exploratory nature of this work, additional research is needed to further
examine these relations.
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CHAPTER FOUR
Fall 2020 Assessment (Published)8
In this chapter, I provide a reprint of the published, peer-reviewed article presenting
findings from the curriculum assessment conducted in Fall 2020 in the general education civics
course (Brodsky, Brooks, Scimeca, Galati et al., 2021a). As in Fall 2019, the curriculum taught
students fact-checking moves summarized by the acronym “SIFT”: “Stop,” “Investigate the
source,” “Find better coverage,” and “Trace information back to the original context” (Caulfield,
2019; n.d.). All instruction took place asynchronously via online assignments graded based on
completion. Assignments used videos to introduce SIFT strategies, and students practiced
applying strategies to content related to the COVID-19 pandemic and the 2020 U.S. Census.
Students completed pre-/posttest assessments similar to those used in the Fall 2018 and Fall 2019
studies. Explanations were scored for use of lateral reading, as well as use of lateral reading with
an accurate trust assessment.

8

Material from: Brodsky, J. E., Brooks, P. J., Scimeca, D., Galati, P., Todorova, R., & Caulfield, M. (2021).
Associations between online instruction in lateral reading strategies and fact-checking COVID-19 news among
college students. AERA Open, 7. https://doi.org/10.1177/23328584211038937. This article is licensed under a
Creative Commons Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/).
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Abstract
College students, and adults in general, may find it hard to identify trustworthy information amid
the proliferation of false news and misinformation about the COVID-19 pandemic. In Fall 2020,
college students (N = 221) in an online general education civics course were taught through
asynchronous assignments how to use lateral reading strategies to fact-check online information.
Students improved from pretest to posttest in the use of lateral reading to fact-check information;
lateral reading was predicted by the number of assignments completed and students’ reading
comprehension test scores. Students reported greater use, endorsement, and knowledge of
Wikipedia at posttest, aligning with the curriculum’s emphasis on using Wikipedia to investigate
information sources. Students also reported increased confidence in their ability to fact-check
COVID-19 news. While confidence was related to perceived helpfulness of the assignments, it
was only weakly associated with lateral reading. Findings support the effectiveness of the online
curriculum for improving fact-checking.
Keywords: lateral reading, fact-checking, COVID-19 news, infodemic, false news, online
education, general education, higher education, curriculum, media, technology, hierarchical
linear modeling, descriptive analysis, regression analyses
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While online platforms allow for fast and widespread sharing of information about the
coronavirus pandemic (COVID-19), these technologies also allow for the proliferation of false
news and deliberate misinformation, often intentionally designed to mislead or push an agenda
(World Health Organization [WHO], 2020a). In Fall 2020, we used an online curriculum to teach
“SIFT” fact-checking strategies (Stop, Investigate the source, Find better coverage, and Trace
claims, quotes, and media to the original context; Caulfield, n.d; 2019) to college students in a
general education civics course. SIFT strategies rely on lateral reading, that is, leaving the initial
content to investigate sources and verify claims using trusted sources (Wineburg & McGrew,
2017). We examined whether the curriculum improved students’ use of lateral reading when
fact-checking online content and students’ perceptions of how it affected their fact-checking of
online news about the COVID-19 pandemic.
The COVID-19 “Infodemic”
In a February 2020 report on the COVID-19 outbreak, the WHO noted the presence of a
“massive ‘infodemic’- an overabundance of information—some accurate and some not— that
makes it hard for people to find trustworthy sources and reliable guidance when they need it”
(WHO, 2020b, p. 2). COVID-19 misinformation includes blatantly false information, but it more
often takes the form of information that is “reconfigured” (i.e., online content that is mislabeled
or miscaptioned, or manipulated and repurposed in various ways; Brennen et al., 2020).
Misinformation related to the COVID-19 pandemic has covered a wide range of topics (e.g., the
actions of public authorities, virus spread and transmission, conspiracy theories) with potentially
dire consequences for individual and public health (WHO, 2020a). For example, exposure to
misinformation about the COVID-19 vaccine has increased vaccine hesitancy among adults in
the United Kingdom and the United States (Loomba et al., 2021).
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While misinformation has accompanied previous disease outbreaks, the rapid spread of
information via social media platforms has posed an unprecedented challenge in the context of
COVID-19 news (Zarocostas, 2020). Misinformation about COVID-19 has circulated faster on
social media platforms (e.g., Facebook, Twitter, and YouTube) than the companies owning these
platforms can flag or remove it (Frenkel et al., 2020). Fact-checking organizations have struggled
to keep up with the onslaught of questions about the accuracy of COVID-19-related information
(Izadi, 2020). Understanding the COVID-19 infodemic remains an area of active investigation
(see Tsao et al., 2021, for a brief review). Areas of inquiry include characterizing COVID-19related false news and misinformation (e.g., Brennen et al., 2020), how it spreads via different
social media platforms (e.g., Cinelli et al., 2020; Pulido et al., 2020), and strategies for reducing
its spread (e.g., Pennycook et al., 2020).
Surveys of American adults conducted by the Pew Research Center provide some insight
into how different age-groups navigated news and information about COVID-19 at the height of
the pandemic in 2020. Younger adults (ages 18–29 years) were consistently less likely than older
adults to report following COVID-19 news very closely (e.g., 24% of younger adults vs. 37% of
the total adults surveyed in November 2020; Pew Research Center, 2020a), while also relying
more heavily on social media for news about COVID-19 (30% of younger adults vs. 19% of all
the adults surveyed in April 2020; Pew Research Center, 2020b). In April 2020, only 26% of
younger adults felt very confident that they knew how to find out if news about COVID-19 was
accurate (Pew Research Center, 2020c). Most (52%) were only somewhat confident, and 21%
were not too confident or not at all confident. These rates were comparable with those of all the
U.S. adults surveyed. Given younger adults’ reliance on social media as a source of news and
information about COVID-19, this age-group may benefit from direct instruction in strategies for
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fact-checking online information. Teaching these strategies as part of general education college
courses is one means of reaching individuals in this age-group.
Reading Laterally to Fact-Check Online Information
In response to concerns about the spread of inaccurate information related to the COVID19 pandemic, the current study sought to teach college students how to fact-check online
information using strategies observed in expert fact-checkers. When Wineburg and McGrew
(2017) asked a small sample of historians, college students, and expert fact-checkers to evaluate
the trustworthiness of online social and political information, they found that fact-checkers
tended to read laterally by “[leaving] a website and [opening] new tabs along a horizontal axis in
order to use the resources of the Internet to learn more about a site and its claims” (p. 38). Expert
fact-checkers were more effective and efficient at judging credibility than either historians or
college students, who mostly read vertically by closely examining the features of the original
content or website.
One of the sources that expert fact-checkers quickly turn to is Wikipedia. For example,
Wineburg and McGrew (2017) observed one fact-checker “taking bearings” when evaluating an
organization’s article about children’s bullying by using Wikipedia to learn more about the
organization’s agenda. Similarly, in the context of using lateral reading to fact-check information
about the COVID-19 pandemic, one could use Wikipedia to find out whether an organization
posting vaccine-related information on social media had a hidden agenda. Although both
teachers and students may be concerned about the reliability of information on Wikipedia
(Garrison, 2018; Konieczny, 2016), Wikipedia articles are as accurate as those in the
Encyclopaedia Britannica (Giles, 2005). Wikipedia articles are expected to be written from a
neutral point of view, with information accompanied by citations to reliable sources (Wikipedia,
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n.d.-a). These citations can point students to other sources that they can use to verify claims.
Furthermore, vetted Wikipedia editors with administrative privileges are able to protect
controversial Wikipedia articles from public editing (Wikipedia, n.d.-b), making it less likely that
the information is intentionally manipulated.
However, without direct instruction in lateral reading strategies and opportunities to
practice the skills, college students are unlikely to read laterally. Additionally, students’ selfreported information verification strategies do not align with their observed behaviors (Brodsky,
Barshaba et al., 2020; Hargittai et al., 2010; List & Alexander, 2018). Multiple recent studies
have used performance-based tasks to assess students’ use of lateral reading. McGrew et al.
(2018) asked middle school, high school, and college students to evaluate the credibility of
online social and political content across media formats. Across tasks, college students rarely
used lateral reading to research sources and verify claims. A follow-up study again found that,
rather than reading laterally, college students examined features of the online information, like
the domain name, About Us page, links, and aesthetics (i.e., vertical reading strategies;
Wineburg et al., 2020).
Small-scale efforts to teach college students to read laterally have been moderately
successful. College students who received a two-session in-class intervention were more likely to
read laterally at posttest than students who did not receive the curriculum (McGrew et al., 2019).
Similarly, students in an asynchronous online course who completed online modules teaching
lateral reading strategies were more likely to use lateral reading at posttest than at pretest
(Breakstone et al., 2021).
In 2018, the American Association of State Colleges and Universities launched the
Digital Polarization Initiative (DPI; American Democracy Project, n.d.), which oversaw the
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piloting of an in-person fact-checking curriculum in colleges and universities across the United
States. The curriculum taught college students four “moves” (i.e., strategies) for fact-checking
online information, three of which relied heavily on lateral reading (Caulfield, 2017a). Each of
these three moves involved reading laterally by leaving the original information to learn more
about the information or its source. For the move “look for trusted work,” students were taught to
research a claim by using independent sources like Google News and fact-checking sites. To
“find the original,” students learned to use a reverse-image search to find out whether an image
had been reconfigured. Last, for the move “investigate the source,” students used Wikipedia and
Google News to learn about a source and whether it had a hidden agenda or biases that could
influence the trustworthiness of the information.
Our institution was one of 11 colleges selected to pilot the DPI curriculum using
performance-based assessments similar to those employed by McGrew et al. (2018). In Fall
2018, multiple sections of a general education civics course received the in-person curriculum
and were compared with “business-as-usual” control sections at pre- and posttest (see Brodsky,
Brooks, Scimeca, Todorova et al., 2021). At posttest, students in the DPI sections were more
likely to read laterally and correctly assess trustworthiness than students in the control sections,
with 61.0% of students in the DPI sections doing so on at least one of four problems. However,
students did not consistently engage in lateral reading across posttest problems. Rather, they read
laterally and accurately assessed the online content on just one out of four problems, on average,
and some did not read laterally at all. Moreover, despite the curriculum’s encouragement of
Wikipedia use, students in the DPI sections made only small gains in their self-reported use of
Wikipedia and no gains in their trust of Wikipedia at posttest. Students’ inconsistent use of
lateral reading and Wikipedia for fact-checking information may reflect a variety of factors,
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including attendance and class participation, motivation, and time constraints. These initial
results indicate that additional practice with feedback is needed for students to demonstrate the
metacognitive awareness, strategy selection, and automaticity of experts (Chi, 2006; Healy et al.,
2014).
Research Objectives
In light of the rapid spread of COVID-19 misinformation and challenges associated with
determining what information to trust about the pandemic, the current study examined the
efficacy of a fully online curriculum for teaching college students how to read laterally to
evaluate online information. The curriculum presented four fact-checking moves using the
acronym SIFT: Stop, Investigate the source, Find better coverage, and Trace claims, quotes, and
media to the original context (Caulfield, n.d; 2019). While students learned about all four SIFT
strategies, we focused our assessment efforts explicitly on students’ use of the three SIFT
strategies that rely on lateral reading (investigating the source, finding better coverage, and
tracing information to the original context).
The study had several goals. First, we examined the extent to which students improved on
the skills and content knowledge emphasized in the online SIFT curriculum. Specifically, we
were interested in students’ reported use of lateral reading to fact-check online content and their
use, endorsement, and knowledge of Wikipedia. Given the ongoing COVID-19 infodemic, we
were also interested in how students’ use of lateral reading related to their self-reported
confidence in their ability to fact-check COVID-19-related online news and the perceived
helpfulness of the SIFT curriculum for fact-checking COVID-19-related online news.
Throughout the study, we chose to take into account individual differences in students’
reading comprehension. Prior studies of lateral reading for fact-checking online information have
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not considered this factor, even though reading laterally inherently relies on students’ ability to
comprehend and integrate text-based information from a variety of sources. Furthermore, the
current study was conducted at an open-admissions public college serving a diverse student
body. As students’ reading comprehension skills were expected to vary widely (Perin, 2013), we
included a measure of reading comprehension as a potential predictor of individual differences in
responses to the online curriculum.
Method
Participants
The participants were college students (N = 221; Mage = 19.6 years, SD = 4.5, range =
16–45) enrolled in 10 online sections of a general education civics course taught by seven
instructors. The course was offered at a Hispanic-serving public institution located in the
northeastern United States. The college has an open-enrollment policy, operates two campuses,
and runs classes days, evenings, and weekends. Table 4.1 shows the self-reported demographics
of the sample. About 40% of participants were first-generation students (i.e., neither parent
attended college). Data were collected for purposes of course outcomes assessment, with the
research protocol classified as exempt by the institutional review board. All participants
completed pretest and posttest assessments.
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Table 4.1
Participants’ Self-Reported Demographics (N = 221)
Characteristics

Percentage of students

Gender
Female

64.7%

Male

34.4%

Prefer not to respond

0.9%

Race/ethnicity (not mutually exclusive)
American Indian/Alaska Native

0.0%

Asian/Asian American

11.3%

Black/African American

10.9%

Latinx, Chicanx, Hispanic, or Spanish origin

16.7%

Middle Eastern/North African

16.3%

Native Hawaiian/Other Pacific Islander

0.0%

White

45.3%

Some other race

1.4%

Prefer not to say

3.2%

Unavailable/Unknown

0.5%

Yes

61.5%

No

38.5%

English

67.9%

Either parent attended college

Native language
Spanish

6.8%

Other

25.3%

The Online SIFT Curriculum
Over the course of the semester, the students completed five online homework
assignments, which were graded based on completion. The pretest (Assignment 1) was
administered in Week 2 of a 15-week semester and served to assess the students’ baseline
knowledge and skills in using lateral reading to evaluate online news items spanning a broad
range of topics. The posttest (Assignment 5) was administered in Week 15 to assess gains.
Materials were presented in the following order on the pretest and posttest: lateral reading
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problem set; demographic questions (pretest only); online news consumption questions;9 use of
online news sources to find information about the COVID-19 pandemic;10 confidence in factchecking COVID-19 news; questions about Wikipedia use, endorsement, instruction, and quality
of information; and a reading comprehension test (pretest only). On the posttest, students were
also asked about their familiarity with the sources of the online content used in the pretest and
posttest and about the perceived helpfulness of the online assignments for fact-checking online
news about COVID-19. All the materials are described below or are available in our openICPSR
repository (Brodsky, Brooks, Scimeca, Galati et al., 2021b).
Assignments 2, 3, and 4 were administered in Weeks 4, 9, and 13 of the semester,
respectively. All three assignments provided SIFT instruction via videos and practice problems.
Across problems, the students were asked to assess a variety of types of online content (i.e.,
social media posts, online articles, and images) and received feedback on how to use SIFT
strategies to fact-check the information. In Assignment 2, the students watched a series of videos
about the SIFT moves and answered questions about information from the videos. They were
then guided through using the SIFT moves to investigate the trustworthiness of online content
about COVID-19-related public health policy issues overseen by state governments. In
Assignment 3, the students reviewed the SIFT moves and practiced using them to assess content
related to controversial aspects of the 2020 U.S. Census. In Assignment 4, the students again
reviewed the SIFT moves and evaluated online content about the effects of COVID-19

9

Items assessing online news consumption and an analysis comparing responses at pretest and posttest are available
in our openICPSR repository (Brodsky, Brooks, Scimeca, Galati et al., 2021b).
10
Items assessing the use of online news sources to find information about the COVID-19 pandemic and an analysis
comparing responses at pretest and posttest are available in our openICPSR repository (Brodsky, Brooks, Scimeca,
Galati et al., 2021b).
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lockdowns on the economy and the effects of announcements about the COVID-19 vaccine on
global and U.S. markets.
At the end of each assignment, the students were asked to locate three new articles related
to the topic of the assignment and use the SIFT moves to evaluate their trustworthiness. For 6 of
the 10 course sections, the online assignments included an additional, brief video and four
true/false questions about using Wikipedia to fact-check online content. The five assignments are
available in our openICPSR repository (Brodsky, Brooks, Scimeca, Galati et al., 2021b). The
assignments were administered via Qualtrics software. The instructors posted a link to each
assignment to the learning management system.
Lateral Reading Problems
Two sets of lateral reading problems (Problem Sets A and B) were used to assess
students’ use of lateral reading at pretest and posttest. The assignment of problem sets to pre- and
posttest was counterbalanced across instructors; that is, three instructors’ sections completed Set
A at pretest and Set B at posttest, while four instructors’ sections completed Set B at pretest and
Set A at posttest. In each problem set, problems were presented in random order.
Each problem set comprised four problems exemplifying different types of online
content: an image, a social media post, a website with medical news, and a news article. The
online content used in Set A was identical to one of the problem sets in the original DPI
curriculum (Brodsky, Brooks, Scimeca, Todorova et al., 2021). The online content used in Set B
was updated with content from the Four Moves blog (Caulfield, 2017b), a repository of lateral
reading prompts maintained by the author of the original DPI curriculum. The content of Set B
was selected to represent the diversity of information sources that students may encounter online,
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while also matching the formats and content types in Set A. The trustworthiness of the content
varied across problems within each set.
Students could use multiple SIFT moves to fact-check each problem. For example, for
the Set A problem featuring an article published on newser.com titled “School District Arms
Students With Rocks” (http://www.newser.com/story /256977/school-district-arms-studentswith-rocks.html; left panel of Figure 4.1), students could use Wikipedia to investigate the source
(Newser) or look for better coverage by searching keywords from the article’s headline (e.g.,
“school arms students rocks”) in Google or Google News. For the Set B problem consisting of a
tweet claiming to show a photograph of megabats (right panel of Figure 4.1), students could
choose to trace the photograph to get additional context by reverse searching the image using
Google. Alternatively, they might try to find better coverage of the topic by typing keywords
(e.g., “black flying-fox” or “megabat”) in Google or Google News.
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Figure 4.1
Screenshots of Two of The Lateral Reading Problems.

Note: The left panel presents a lateral reading problem from Set A while the right panel presents a lateral reading
problem from Set B.

100

For each problem, the students first rated how provoked they were by the content (1 = not
at all provoked to 5 = very provoked) and then indicated their level of trust in the content using a
Likert-type scale ranging from 1 = very low to 5 = very high or −9 = unsure. They were then
prompted to explain their process for determining their level of trust by responding to the prompt
“How did you decide on your level of trust?” using an open-response textbox. At the end of the
posttest, the students were asked to indicate their familiarity with each of the sources used in the
two problem sets (1 = not at all familiar, 2 = a little familiar, 3 = somewhat familiar, 4 =
moderately familiar, and 5 = very familiar). Table 4.2 presents information about each content
type, problem set, and online content used.
Table 4.2
Content Type, Online Content, and Correct Trust Assessment for Problem Sets A and B
Content
type
Image

Tweet

Medical
News

News
Article

Problem
set

Online
content

Correct trust
assessment

A

Photograph on Imgur claiming to show mutated flowers near the
Fukushima Daiichi Nuclear Power Plant in Japan
(https://imgur.com/gallery/BZWWx)

Low (1)
Very Low (2)

B

Photograph claiming to show a child detained in a cage by U.S.
Immigration and Customs Enforcement
(https://www.snopes.com/fact-check/toddler-cage-photo/)

Low (1)
Very Low (2)

A

Tweet from MoveOn.org stating that “2 out of 3 gun owners would be
more likely to vote for a candidate that supported background checks”
(https://twitter.com/MoveOn/status/666772893846675456?lang=en)

Low (2)
Moderate (3)
High (4)

B

Tweet from Chris Walker (@WildRedlands) claiming to show a
photograph of megabats in the Black Swamp Wetlands in Cleveland.
(https://twitter.com/WildRedlands/status/1034718288062738433)

Moderate (3)
High (4)
Very High (5)

A

Article published on BioNews titled “Majority of breast cancer patients
do not need chemotherapy”
(https://www.bionews.org.uk/page_136385)

Moderate (3)
High (4)
Very High (5)

B

Article about the measles vaccine from the National Vaccine Information Very Low (1)
Center (https://www.nvic.org/vaccines-and-diseases/Measles.aspx)
Low (2)
Moderate (3)

A

Article published on newser.com titled “School District Arms Students
Moderate (3)
with Rocks”(http://www.newser.com/story/256977/school-district-arms- High (4)
students-with-rocks.html)
Very High (5)

B

Article published on azcentral.com titled “Grand Canyon tourists
Very Low (1)
exposed for years to radiation in museum building, safety manager says” Low (2)
(https://www.azcentral.com/story/news/local/arizona/2019/02/18/grand- Moderate (3)
canyon-tourists-exposed-radiation-safety-manager-says/2876435002/)
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Scoring Of Lateral Reading Problems
We scored each open response for the presence or absence of lateral reading using an
automated approach validated in our previous work (Brodsky, Brooks, Scimeca, Todorova et al.,
2021). Each response was searched for keywords that indicated use of lateral reading. We
sometimes used truncated versions of keywords to increase the likelihood of capturing different
forms of a word (e.g., “googl” captured “Google,” “Googling,” and “Googled”). We used the
same keywords as Brodsky, Brooks, Scimeca, Todorova et al. (2021).11 We also added a
keyword for SIFT since the original list of keywords was developed prior to the use of the
“SIFT” acronym in the fact-checking curriculum. A response was scored as “1” to indicate that
the student reported reading laterally if it contained one or more of the target keywords; it was
scored as “0” to indicate no lateral reading if the student did not use any of the keywords in the
response.
To assess the reliability of the automated scoring procedure, we first used the keywords
to score problem sets from a previous semester that had been manually scored for the presence or
absence of lateral reading. The only difference in the content of the problem sets between
semesters was that the tweet about megabats in Problem Set B in the current study came from a
different Twitter account. There was 93.5% agreement between the automated and manual
scoring; Cohen’s kappa = .72, which is considered substantial (Landis & Koch, 1977). Having
established adequate reliability for the automated scoring procedure, we used the keywords to
score the responses for the current study and also manually scored all responses. In the current
study, there was 94.1% agreement between the automated and manual scoring (Cohen’s kappa =

11

The keyword search terms were “wiki,” “googl,” “snope,” “politifact,” “cnn,” “national geographic,” “revers,”
“search,” “researched,” “researching,” “look up,” “looked up,” “looking up,” “look for,” “looked for,” “looking for,”
“look into,” “looked into,” “looking into,” “look it up,” “looked it up,” “looking it up,” “investigat,” “original,”
“other websites,” “other sites,” “four moves,” “four factors,” “fact check,” “hoax,” “debunk,” and “SIFT.”
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.80), which is comparable with our previous work (Brodsky, Brooks, Scimeca, Todorova et al.,
2021). All disagreements were resolved in favor of the manual coding.
In addition to scoring the responses for evidence that the students used the skill of lateral
reading, we also used a more conservative scoring scheme to determine whether or not the
students used lateral reading and accurately assessed the trustworthiness of the content (see also
Brodsky, Brooks, Scimeca, Todorova et al., 2021). To do this, we scored responses on the
Likert-type scale asking about the trustworthiness of the online content as “0” for incorrect trust
assessment and “1” for correct trust assessment (see Table 4.2). We then combined the keyword
and trust assessment scores such that “0” indicated no use of lateral reading or use of lateral
reading but with an inaccurate trust assessment and “1” indicated use of lateral reading with an
accurate trust assessment.
Confidence In Fact-Checking COVID-19 Pandemic News
The students responded to the question “If you wanted to check the accuracy of news that
you saw online about the COVID-19 pandemic, how confident are you that you would know
what steps to take?” on a Likert-type scale of 1 = not at all confident, 2 = a little confident, 3 =
somewhat confident, 4 = mostly confident, and 5 = very confident. This item was adapted from a
similar item asked by the Pew Research Center as part of a survey conducted in April 2020
(Gottfried, 2020).
Wikipedia Use
The students responded to the following questions about their use of Wikipedia on a
Likert-type scale of 1 = very unlikely to 5 = very likely: “How likely are you to use Wikipedia to
look up information for academic purposes (e.g., for a school assignment)?” and “How likely are
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you to use Wikipedia to look up information for nonacademic purposes (e.g., for personal
research)?”
Wikipedia Endorsement
The students responded to the question “How likely are you to recommend Wikipedia as
a source of information to one of your classmates?” on a Likert-type scale of 1 = very unlikely to
5 = very likely.
Wikipedia Instruction
The students indicated the extent to which they agreed with the statement “My teachers
have discouraged me from using Wikipedia as an information source” on a Likert-type scale of 1
= strongly disagree to 5 = strongly agree.
Wikipedia Quality of Information
The students indicated the extent to which they agreed with nine statements (three reverse
scored) about the quality of information on Wikipedia on a Likert-type scale of 1 = Strongly
disagree to 5 = Strongly agree. Scale items and reliability analyses are presented in the Results
section.
Reading Comprehension
The students read Passage C from the June 2018 New York State Regents High School
Examination in English language arts and answered six multiple-choice comprehension
questions from the exam (New York State Education Department, 2018). This passage was
excerpted from a 2012 article in The Wall Street Journal about fostering socioeconomic
antifragility in response to unexpected events (Taleb, 2012, as cited in New York State
Education Department, 2018).
Perceived Helpfulness of The Curriculum
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The students indicated their agreement with five statements (two reverse scored) about
the perceived helpfulness of the online SIFT curriculum for fact-checking online news about the
COVID-19 pandemic. The response scale ranged from 1 = Strongly disagree to 5 = Strongly
agree. Scale items and reliability analyses are presented in the Results.
Results
The results are organized by research questions. All the analyses were run in R (Version
3.6.2; R Core Team, 2018; RStudio Team, 2016).
Preliminary Analyses for Changes in Lateral Reading
As a first step in evaluating whether the curriculum increased the use of lateral reading to
fact-check online information from pretest to posttest, we conducted preliminary analyses to
determine the factors associated with the use of lateral reading at pretest and posttest. The
preliminary analyses examined the possible effects of the instructor, curricular emphasis on the
use of Wikipedia (i.e., inclusion of the additional video and four multiple-choice questions),
problem set used at pre- and posttest (i.e., Set A or B), and problem content type (i.e., image,
tweet, medical news, or news article). Within each problem set, we also looked at whether lateral
reading was associated with student ratings of provocative content and familiarity with the
source of the online content used in each problem. We conducted all the preliminary analyses
twice, once with reported use of lateral reading as the dependent variable and once with reported
use of lateral reading and accurate assessment of the trustworthiness of the content as the
dependent variable. All these preliminary analyses are available in our openICPSR repository
(Brodsky, Brooks, Scimeca, Galati et al., 2021b).
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Table 4.3
Percentage of Students Who Read Laterally for Each Problem and Percentage Who Read
Laterally and Accurately Assessed the Trustworthiness of The Information for Each Problem by
Problem Set and Time (NAB = 126, NBA = 95, N = 221)
Percentage of students who read laterally
Pretest

Posttest

Problem

Set A

Set B

Sets A & B

Set A

Set B

Sets A & B

Image

4.0%

3.2%

3.6%

21.1%

36.5%

29.9%

Tweet

3.2%

6.3%

4.5%

17.9%

38.9%

29.9%

Medical News

5.6%

1.1%

3.6%

24.2%

42.9%

34.8%

News Article

5.6%

4.2%

5.0%

24.2%

44.4%

35.7%

Percentage of students who read laterally and accurately assessed trustworthiness
Pretest

Posttest

Problem

Set A

Set B

Sets A & B

Set A

Set B

Sets A & B

Image

2.4%

2.1%

2.3%

9.5%

24.6%

18.1%

Tweet

2.4%

5.3%

3.6%

14.7%

27.8%

22.2%

Medical News

4.8%

0.0%

2.7%

15.8%

36.5%

27.6%

News Article

4.8%

4.2%

4.5%

17.9%

27.8%

23.5%

Table 4.3 presents a breakdown of students who reported reading laterally (top panel) and
students who read laterally with an accurate trust assessment (bottom panel) on each problem at
pretest and posttest. The score for using lateral reading and accurately assessing trustworthiness
is more conservative than the lateral reading score because it takes into account the accuracy of a
student’s response on the Likert-type scale asking about the trustworthiness of the online content.
Only 12.2% of students reported reading laterally on one or more problems at pretest, and only
9.5% read laterally and made an accurate trust assessment on at least one pretest problem. None
of the preliminary analyses were significant in accounting for the variation in lateral reading at
pretest.
In contrast, 52.5% of students reported reading laterally on at least 1 problem at posttest,
with 48.9% reporting lateral reading on at least one more problem at posttest than at pretest. On
average, the students reported reading laterally on 1.30 (SD = 1.53) of the 4 posttest problems.
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Lateral reading at posttest varied by problem set (see Table 4.3, top panel) and instructor.
Additionally, students’ familiarity with the sources of problems in Set B was related to their use
of lateral reading, though this finding should be interpreted with caution since the image problem
in Set B did not include a source and all the students were lacking familiarity ratings for this
problem. No other preliminary analyses were significant.
Posttest results were similar with lateral reading and accurate trust assessment as the
dependent variable: 46.6% of students reported reading laterally and accurately assessing the
trustworthiness of at least 1 problem, and 44.3% made gains of at least 1 problem from pretest to
posttest. On average, students reported reading laterally and accurately assessing the
trustworthiness of the information on 0.91 (SD = 1.18) of the 4 problems at posttest. Matching
the previous set of analyses, lateral reading with an accurate trust assessment at posttest varied
by problem set (see Table 4.3, bottom panel), instructor, and familiarity (again, only for Set B).
Additionally, use of lateral reading with an accurate trust assessment varied by content type, such
that use of lateral reading with an accurate trust assessment was more likely to occur for the
medical news than for the image. No other preliminary analyses were significant.
Since problem set was completely confounded with instructor (i.e., Instructor 2’s students
received the easier Set B at posttest, while Instructor 3’s and Instructor 6’s students received the
harder Set A at posttest), we could not retain both variables as predictors in our multivariate
analyses. We chose to retain the problem set as the predictor since the online implementation of
the curriculum was designed to reduce instructor effects. We also did not include familiarity with
a problem’s source as a predictor since the data were incomplete for the problems in Set B. All
of the nonsignificant factors in the preliminary analyses were excluded from further analysis.
Online Assignment Completion
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Most of the students (72.0%) completed all three online homework assignments. Of the
remaining students, 3.6% completed between two and three assignments (i.e., partial completion
of an assignment), 14.9% completed two assignments, 1.4% completed between one and two
assignments, 5.4% completed one assignment, and 2.7% completed no assignments. On average,
the students completed 2.62 assignments (SD = 0.71). Given the different levels of engagement
with online homework, we included the number of completed assignments (range 0–3) as a
predictor in the models.
Students’ Reading Comprehension
The students’ performance on the pretest measure of reading comprehension varied
widely. On average, they answered 3.75 (SD = 1.58, Mdn = 4) out of 6 questions correctly, with
one student’s score imputed using the mean. Given the diversity of the students’ reading
comprehension skills, we included the number of reading comprehension questions answered
correctly (range 0–6) as a predictor in the models.
Changes in Lateral Reading
To determine whether the students improved from pretest to posttest in their reported use
of lateral reading to fact-check online information, we ran mixed-effects logistic regression
models. The models were run with a binomial logit link using the glmer function of the lme4
package (Bates et al., 2014) in R (R Core Team, 2018; RStudio Team, 2016). In Model 1, the
dependent variable (coded as “1” or “0” for each problem) indicated whether or not the student
reported reading laterally to determine the level of trustworthiness (see Table 4.4, top panel).
The model included an intercept-only random effect for students. The fixed effects were the
problem set (Set A vs. Set B), content type (image, tweet, medical news, or news article), time
(pretest vs. posttest), number of online assignments completed (range 0–3), and pretest reading
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comprehension score (range 0–6). Controlling for the problem set and content type, the students
were more likely to read laterally on the posttest than on the pretest. Table 4.5 presents sample
responses for the problems to help illustrate the dearth of lateral reading at pretest and the
diversity of SIFT moves used by the students at posttest. Students who completed more
assignments and those with higher reading comprehension scores were more likely to have read
laterally as well.
In Model 2, the dependent variable (coded as “1” or “0”) indicated whether the student
read laterally and accurately assessed trustworthiness on each problem (see Table 4.4, bottom
panel). Controlling for the problem set and content type, students were more likely to have read
laterally and reached an accurate trust assessment on the posttest than on the pretest.
Additionally, the number of assignments completed and reading comprehension scores were
associated with using lateral reading and accurately assessing trust.
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Table 4.4
Mixed-Effects Logistic Regression Models Predicting the Use of Lateral Reading on Each
Problem and The Use of Lateral Reading and Accurate Assessment of Trustworthiness of Each
Problem at Pretest and Posttest (N = 221)
Model 1: Predicting Lateral Reading on Each Problem
Predictors
Intercept
a

Problem Set (A = 0)

a

Content type (Image = 0)

B (SE)

Odds Ratio [95% CI]

z

X2

–8.78 (0.94)

0.0002 [0.00002, 0.001]

–9.34***

–

0.72 (0.21)

2.05 [1.35, 3.11]

3.36***

11.18***

–

–

–

4.79

Tweet

0.06 (0.24)

1.06 [0.66, 1.71]

0.24

–

Medical News

0.31 (0.24)

1.37 [0.86, 2.19]

1.31

–

News Article

0.45 (0.24)

1.57 [0.98, 2.50]

1.89⤉

–

Number of assignments completed

0.75 (0.27)

2.12 [1.26, 3.59]

2.81**

8.50**

Pretest reading comprehension score

0.41 (0.11)

1.51 [1.22, 1.87]

3.82***

15.25***

Time (Pretest = 0)

3.33 (0.25)

28.03 [17.09, 45.99]

13.20***

303.20***

Model 2: Predicting Lateral Reading and Accurate Assessment of Trustworthiness of Each Problem
B (SE)

Odds Ratio [95% CI]

z

X2

–8.02 (0.84)

0.0003 [0.00006, 0.002]

–9.53***

–

0.64 (0.21)

1.90 [1.26. 2.87]

3.06**

9.30**

–

–

–

8.13*

Tweet

0.39 (0.26)

1.48 [0.89, 2.45]

1.53

–

Medical News

0.68 (0.25)

1.97 [1.20, 3.23]

2.69**

–

News Article

0.54 (0.25)

1.71 [1.04, 2.82]

2.12*

–

Number of assignments completed

0.59 (0.24)

1.80 [1.13, 2.87]

2.49*

6.72**

Pretest reading comprehension score

0.34 (0.09)

1.41 [1.17, 1.69]

3.62***

13.60***

Time (Pretest = 0)

2.60 (0.25)

13.48 [8.31, 21.88]

10.54***

168.25***

Predictors
Intercept
a

Problem Set (A = 0)

a

Content type (Image = 0)

⤉p

< .06, *p < .05, **p < .01, ***p < .001
Baselines set based on the lowest number of problems read laterally at posttest.
Note: Full Model 1 with all fixed effects fit significantly better than the null model with only the random effect of
students (X2(7) = 396.33, p < .001). For each fixed effect, we compared the fit of the full model to the fit of the same
model with the fixed effect excluded. This allowed us to determine if including the fixed effect significantly
improved model fit. All variables improved Model 1 fit except for content type. Full Model 2 with all fixed effects
fit significantly better than the null model with only the random effect of students (X2(7) = 243.59, p < .001). All of
the variables improved Model 2 fit, as compared to the fit of the same model with the fixed effect excluded.
a
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Table 4.5
Sample Responses Indicating the Absence of Lateral Reading at Pretest and Presence of Lateral
Reading at Posttest for Each Content Type
Content
type

Sample pretest response

Sample posttest response

Photo
(AB)

This student examined the use of sources and prior This student found better coverage: “At CNN, a
beliefs about the platform: “Very low. No sources, trusted news source says the picture [was] taken
and their username is questionable. You can post
out of context.”
anything on imgur without it being true or
accurate.”

Photo
(BA)

This student relied on their gut response: “I am not This student traced the photograph and found
sure if I can trust just watching the photo.”
better coverage: “I used search by image and found
this on Snopes.”

Tweet
(AB)

This student relied on their gut response: “I
wouldn’t completely trust this source.”

Tweet
(BA)

This student relied on prior beliefs about the
This student investigated the source: “I searched on
platform: “Because I saw where it was posted and I Wikipedia with their name, and it shows that they
don’t trust what gets posted on Twitter.”
support certain people.”

Medical
News
(AB)

This student examined the use of sources and the
This student investigated the source: “According to
quality of the content: “The story above has a lot of wiki, they have been reported to be fearmongers.”
references to other articles as well as evidence
showing the number of patients tested as well as
answers and outside information that all correlates
with one another to prove the story’s legitimacy
and trustworthiness.”

Medical
News
(BA)

This student examined the quality of the references:
“The reference at the bottom of the website is
reassuring that their information is [legitimate]
since it came from a government website.”

This student investigated the source: “How I came
to the conclusion that I trust this article is when I
look up its website on wiki in order to see [if] this
was a valid website. . .”

News
Article
(AB)

This student relied on prior beliefs and
experiences: “My level of trust in news articles
depends on the level of relative truth it seems to
offer. In this situation, a U.S. school offering
punishments is highly unlikely as that is against our
law. Also the news source does not sound reliable.
“Newser” is not a reputable source that I have
heard of.”

This student found better coverage: “I checked the
source and googled the headline and found other
reputable sources such as CNN and FOX news
reporting similar cases.”

News
Article
(BA)

This student examined the website features: “The
website has too many ads and random videos;
however, the story seems somewhat legitimate. I
would have to do more research to find out for
sure.”

This student found better coverage: “I looked it up
on Google and found the same story covered by NY
Post, Guardian, and other trustworthy news
outlets.”

This student traced the photograph: “I did a reverse
image search and found out that this is true and that
they do exist.”

111

Changes In Wikipedia Use, Endorsement, and Knowledge
On the pretest, 77.8% of students Agreed or Strongly agreed with the statement “My
teachers have discouraged me from using Wikipedia as an information source.” Given the
curriculum’s emphasis on using Wikipedia to learn more about a source, we examined whether
the students made gains in their self-reported Wikipedia use and endorsement, and knowledge of
Wikipedia quality from pretest to posttest. Table 4.6 presents the frequencies of responses at
pretest and posttest to the two items assessing likelihood of Wikipedia use and the one item
assessing Wikipedia endorsement. Wilcoxon signed rank tests indicated that the students selfreported a greater likelihood of using Wikipedia to look up information for academic and
nonacademic purposes at posttest than at pretest. They were also more likely to recommend
Wikipedia as an information source to one of their classmates at posttest (see Table 4.6).
Table 4.6
Percentage of Students Who Indicated Each Response for Wikipedia Use and Endorsement by
Time (N = 221)
Item

How likely are you to use
Wikipedia to look up
information for academic
purposes (e.g., for school
assignment)?
How likely are you to use
Wikipedia to look up
information for nonacademic purposes (e.g., for
personal research)?

Very
unlikely
(1)

Unlikely
(2)

Neither likely
nor unlikely
(3)

Likely
(4)

Pre

45.2

23.1

14.0

14.5

3.2

2

Post

13.1

14.5

27.1

34.4

10.9

3

Pre

25.8

22.2

20.4

24.0

7.7

3

Post

13.6

13.6

22.2

33.9

16.7

4

2.7

2

8.6

3

How likely are you to
Pre
49.8
18.1
19.0
10.4
recommend Wikipedia as a
Post
15.8
13.6
34.4
27.6
source of information to one
of your classmates?
***p < .001
Note: For each question, each row sums to 100% with slight deviations due to rounding.
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Very Mdn
likely
(5)

V

1076***

2519***

1261.5***

To further examine these changes, we ran a series of mixed-effects ordinal logistic
regression models with a logit link using the clmm function of the ordinal package (Christensen,
2019) in R (R Core Team, 2018; RStudio Team, 2016).12 The models included an intercept-only
random effect for students. Our fixed effects were time (pretest vs. posttest), number of online
assignments completed (range 0–3), and pretest reading comprehension score (range 0–6).
Model 1 used students’ self-reported likelihood of using Wikipedia to look up
information for academic purposes as the ordinal dependent variable. The students reported a
higher likelihood of using Wikipedia for academic purposes at posttest than at pretest (odds ratio
[95% CI] = 8.50 [5.45, 13.27], z = 9.42, p < .001). Students who completed more of the online
assignments also reported a higher likelihood of using Wikipedia for academic purposes (odds
ratio [95% CI] = 1.53 [1.03, 2.27], z = 2.09, p = .036). Model 2 used students’ self-reported
likelihood of using Wikipedia to look up information for nonacademic purposes as the ordinal
dependent variable. The students reported a higher likelihood of using Wikipedia for
nonacademic purposes at posttest than at pretest (odds ratio [95% CI] = 3.32 [2.26, 4.87], z =
6.14, p < .001). Students with higher reading comprehension at pretest also reported a higher
likelihood of using Wikipedia for nonacademic purposes (odds ratio [95% CI] = 1.31 [1.10,
1.57], z = 2.96, p = .003). Model 3 used students’ self-reported likelihood of recommending
Wikipedia as a source of information to one of their classmates as the ordinal dependent variable.
The students reported a higher likelihood of recommending Wikipedia at posttest than at pretest
(odds ratio [95% CI] = 8.49 [5.40, 13.36], z = 9.26, p < .001). The other variables in the model
were not significant.

12

The full models are available in our openICPSR repository (Brodsky, Brooks, Scimeca, Galati et al., 2021b).
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Table 4.7 presents descriptives for the nine-item scale assessing knowledge of Wikipedia
quality at pretest and posttest. The nine-item scale showed adequate internal consistency
(Cronbach’s α = .78). However, two items (“Wikipedia is a biased source of information” and
“Wikipedia articles express the writer’s point of view and are not neutral”) had low item-rest
correlations (.26 and .10, respectively). After removing these two items, reliability increased to α
= .82, and all item-rest correlations were greater than .30 (Field et al., 2012). We averaged the
students’ responses to the seven-item scale to create a single Wikipedia knowledge score.
Table 4.7
Percentage of Students Who Indicated Each Response for Knowledge of Wikipedia Quality by
Time (N = 221)
Item

Wikipedia has guidelines for
writing articles.

Strongly Disagree Neither agree Agree Strongly
disagree
(2)
nor disagree
(4)
agree
(1)
(3)
(5)

M (SD)

Mdn

Pre

6.8

16.3

49.3

24.0

3.6

3.01 (0.91)

3

Post

4.1

6.3

42.5

36.7

10.4

3.43 ( 0.91)

3

Pre

10.9

30.3

39.4

18.1

1.4

2.69 (0.94)

3

Post

3.2

10.0

39.8

38.5

8.6

3.39 (0.90)

3

Wikipedia is a trustworthy source Pre
of information.
Post

30.8

32.6

23.5

12.2

0.9

2.20 (1.04)

2

5.4

9.0

37.6

39.8

8.1

3.36 (0.95)

3

Wikipedia has a good reputation
as a source of information.

Pre

28.1

38.0

19.9

10.9

3.2

2.23 (1.07)

2

Post

9.5

23.1

29.9

30.8

6.8

3.02 (1.09)

3

Pre

3.2

14.9

47.5

24.0

10.4

3.24 (0.94)

3

Post

7.7

30.8

43.9

16.3

1.4

2.73 (0.87)

3

Wikipedia articles express the
Pre
writer’s point of view and are not
Post
neutral. (Reverse-scored)*

1.8

18.1

50.7

25.8

3.6

3.11 (0.80)

3

7.2

29.0

51.1

11.3

1.4

2.71 (0.81)

3

The information on Wikipedia is Pre
linked to sources where you can Post
read more about the topic.

4.5

14.9

33.5

38.9

8.1

3.31 (0.98)

3

1.4

5.4

29.0

43.4

20.8

3.77 (0.89)

4

Wikipedia checks articles to
make sure that content is not
plagiarized.

Pre

10.9

29.0

44.8

13.6

1.8

2.67 (0.91)

3

Post

2.3

11.3

46.2

32.6

7.7

3.32 (0.86)

3

Wikipedia articles often contain
Pre
1.4
10.9
32.1
35.3
inaccurate information. (Reverse- Post
3.2
30.3
42.5
19.9
scored)
Note: For each item, each row sums to 100% with slight deviations due to rounding.
* Items dropped due to low item-rest correlation.

20.4

3.62 (0.97)

4

4.1

2.91 (0.89)

3

Wikipedia articles are reviewed
to ensure quality.

Wikipedia is a biased source of
information. (Reverse-scored)*
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We ran a mixed-effects linear regression model using the lmer function of the lme4
package (Bates et al., 2014) in R (R Core Team, 2018; RStudio Team, 2016).13 Our dependent
variable was students’ mean score on the scale assessing their knowledge of Wikipedia quality.
We included an intercept-only random effect for students. Our fixed effects were time (pretest
vs. posttest), number of online assignments completed (range 0–3), and pretest reading
comprehension score (range 0–6). The students’ knowledge of Wikipedia quality was more
accurate at posttest than at pretest, B (SE) = 0.70 (0.05), t = 13.48, p < .001. Both the number of
online assignments completed, B (SE) = 0.12 (0.05), t = 2.45, p = .015, and pretest reading
comprehension scores, B (SE) = 0.06 (0.02), t = 2.79, p = .006, were positively associated with
accurate knowledge about Wikipedia quality.
Changes In Confidence in Fact-Checking Online COVID-19 News
Table 4.8 shows students’ self-reported confidence in their ability to fact-check online
news about the COVID-19 pandemic. At the beginning of the semester, only 27.6% of students
were mostly or very confident in their ability to fact-check online news about the COVID-19
pandemic. However, at the end of the semester, 55.2% of students reported being mostly or very
confident in their fact-checking ability.

13

The full model is available in our openICPSR repository (Brodsky, Brooks, Scimeca, Galati et al., 2021b).
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Table 4.8
Percentage of Students Who Indicated Each Response for Confidence in Knowing the Steps to
Take to Check the Accuracy of Online News About The COVID-19 Pandemic at Pretest and
Posttest (N = 221)
Pretest

Posttest

Not at all confident (1)

7.2%

1.8%

A little confident (2)

26.7%

11.8%

Somewhat confident (3)

38.5%

31.2%

Mostly confident (4)

22.6%

36.2%

Very confident (5)

5.0%

19.0%

3

4

V

If you wanted to check the accuracy of news that you saw online about
the COVID-19 pandemic, how confident are you that you would know
what steps to take?

Mdn

1678.5***

***p < .001
Note: For each question, each column sums to 100% with slight deviations due to rounding.

To examine the differences in self-reported confidence in fact-checking online news
about the COVID-19 pandemic, we ran a mixed-effects ordinal logistic regression model with a
logit link using the clmm function of the ordinal package (Christensen, 2019) in R (R Core
Team, 2018; RStudio Team, 2016).14 The model included an intercept-only random effect for
students and fixed effects of time (pretest vs. posttest), number of online assignments completed
(range 0–3), and pretest reading comprehension score (range 0–6). The students’ confidence was
higher at posttest than at pretest (odds ratio [95% CI] = 4.92 [3.29, 7.36], z = 7.75, p < .001).
Pretest reading comprehension score was a significant positive predictor of confidence (odds
ratio [95% CI] = 1.26 [1.07, 1.48], z = 2.79, p = .005), whereas the number of online assignments
completed was unrelated to confidence (odds ratio [95% CI] =1.06 [0.75, 1.51], z = 0.35, p =
.729).
Perceived Helpfulness of The Curriculum for Fact-Checking COVID-19 News

14

The full model is available in our openICPSR repository (Brodsky, Brooks, Scimeca, Galati et al., 2021b).
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On the posttest, we asked the students to report on the helpfulness of the SIFT curriculum
for fact-checking online news about the COVID-19 pandemic. Table 4.9 presents posttest
descriptives for items assessing perceived helpfulness of the curriculum. As the scale showed
adequate internal consistency (Cronbach’s α = .78), the students’ responses to the five items
were averaged to create a single perceived helpfulness score. On average, the students reported
that they agreed with statements about the curriculum’s helpfulness (M = 3.76, SD = 0.64 on a
scale of 1 = strongly disagree to 5 = strongly agree).
Table 4.9
Percentage of Students Who Indicated Each Response for Perceived Helpfulness of The Online
SIFT Curriculum for Fact-Checking Online News About The COVID-19 Pandemic at Posttest (N
= 221)
Item

Strongly
disagree
(1)

Disagree
(2)

Neither agree Agree
nor disagree
(4)
(3)

Strongly
agree
(5)

M (SD)

Mdn

Made it easier for me to
fact-check news that I see
online about the COVID-19
pandemic.

0.0

4.1

20.4

53.4

22.2

3.94 (0.77)

4

Made me more confident in
my ability to fact-check
news that I see online about
the COVID-19 pandemic.

0.0

2.7

21.3

50.2

25.8

3.99 (0.76)

4

Made me less sure of my
ability to fact-check news
that I see online about the
COVID-19 pandemic.
(Reverse-scored)

15.4

38.5

31.7

11.8

2.7

2.48 (0.98)

2

Made me more likely to
fact-check news that I see
online about the COVID-19
pandemic.

1.4

5.9

20.4

51.6

20.8

3.85 (0.87)

4

Made me disinterested in
14.5
40.3
29.9
12.2
3.2
2.49 (0.99)
2
fact-checking news that I
see online about the
COVID-19 pandemic.
(Reverse-scored)
Note: For each item, each row sums to 100% with slight deviations due to rounding. SIFT = Stop, Investigate the
source, Find better coverage, and Trace claims, quotes, and media to the original context.

Table 4.10 presents zero-order correlations between various outcome variables assessed
at posttest: number of problems read laterally and accurately assessed, knowledge of Wikipedia
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quality, confidence in fact-checking COVID-19 online news, ratings of the perceived helpfulness
of the online curriculum for fact-checking COVID-19 online news. All of the variables were
significantly associated, with the magnitude of the correlations in the small-to-moderate range.
Table 4.10
Zero-Order Correlations of Outcome Variables at Posttest (N = 221)
Variable

M

SD

1

1. Number of problems read laterally and
accurately assessed

0.91

1.18

–

2. Knowledge of Wikipedia quality

3.34

0.65 .27***

3. Confidence in fact-checking online news
about COVID-19

3.59

2

3

4

Kendall’s τ

Pearson’s r

–

Kendall’s τ

Pearson’s r

0.99 .22***

.25***

–

Kendall’s τ

4. Perceived helpfulness of the online
3.76 0.64 .35***
curriculum for fact-checking online news about
COVID-19
***p < .001
Note: All correlations are significant at Bonferroni-corrected a = .00833.

.41***

.46***

–

Pearson’s r

Discussion
Over the course of the Fall 2020 semester, college students in an online general education
civics course completed asynchronous homework assignments to improve their information factchecking skills. The instruction introduced the lateral reading strategies used by expert factcheckers using the SIFT mnemonic: Stop, Investigate the source, Find better coverage, and Trace
claims, quotes, and media to the original context (Caulfield, n.d; 2019). We examined whether
the online SIFT curriculum increased the students’ reported use of lateral reading to fact-check
online content and their use, endorsement, and knowledge of Wikipedia. In light of the COVID19 infodemic (WHO, 2020b), we also assessed the curriculum’s impact on the students’
confidence in fact-checking online news about the COVID-19 pandemic and the perceived
helpfulness of the curriculum.
In keeping with previous assessments of college students’ lateral reading (Brodsky,
Brooks, Scimeca, Todorova et al., 2021; McGrew et al., 2018; Wineburg et al., 2020), we found
that students rarely read laterally before receiving direct instruction (i.e., only 12.2% of students
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read laterally on at least one of the four pretest problems). However, as in previous in-person and
online intervention studies (Breakstone et al., 2021; Brodsky, Brooks, Scimeca, Todorova et al.,
2021; McGrew et al., 2019), the students made gains after receiving direct instruction in this
skill, with more than half (52.5%) reading laterally on at least one problem at posttest. Similar
gains were found on the more conservative measure of reading laterally and reaching an accurate
trust assessment (i.e., from 9.5% of students at pretest to 46.6% at posttest). It is possible that the
lower rate of reading laterally and reaching an accurate trust assessment, as compared with
lateral reading alone, may be due to students reporting their initial trust assessment on the Likerttype scale and then failing to update their assessment after reading laterally. Additionally,
psychological factors, such as confirmation bias (Nickerson, 1998), may have led students to
draw conclusions that reinforce their existing beliefs even if they were successful in finding
alternative perspectives. In the context of scientific issues, Sinatra and Lombardi (2020) argued
that students need to be taught both how to evaluate the credibility of online information sources
and how to reexamine their own judgments about the plausibility of the claims and evidence
presented by those sources. They wrote, “We teach students to question the motivations and
intentions of the information source, but what about their own motivations and intentions as they
search?” (p. 128).
Overall, the current results are encouraging for the use of online, asynchronous
assignments to teach college students how to read laterally. At the same time, the percentage of
students who read laterally and made accurate trust assessments was lower in this study than in
the in-person implementation of the DPI curriculum (46.6% vs. 61.0% of students at posttest;
Brodsky, Brooks, Scimeca, Todorova et al., 2021). Additionally, as in the previous study, even
after completing the online curriculum, the students did not use the lateral reading strategies
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consistently across the posttest problems. We interpret this finding in the context of skill
acquisition and development of expertise. Acquiring a skill is initially an effortful, conscious
process, which may eventually become automated but only through prolonged training and
practice (Ericsson, 2006; Healy et al., 2014). For lateral reading strategies to become habitual,
students need to apply what they have learned in the homework assignments to fact-check the
online information they encounter in their daily lives. Unfortunately, the only information we
have on the students’ application of the curriculum was the number of assignments completed,
which was associated with lateral reading. It is also possible that we underestimated the extent of
the students’ lateral reading, as our assessments relied on their written descriptions of how they
determined the trustworthiness of the online information, and these descriptions varied in detail
and clarity. Future studies should screen-record students as they engage in fact-checking
information to gain insight into their use of strategies (see Brodsky, Barshaba et al., 2020;
Wineburg & McGrew, 2017), though such an approach may not yet be viable at scale. Future
iterations should also consider how best to leverage the synchronous portion of courses (whether
in-person or online) to further reinforce and extend the use of lateral reading skills.
Given that the online curriculum was largely text-based, we included a brief reading
comprehension test in the pretest and found that the measure predicted the use of lateral reading
strategies at posttest. In light of this finding, we encourage researchers to include measures of
reading ability and associated factors—for example, vocabulary knowledge, frequency and types
of reading, domain-specific knowledge, and general reasoning (Freed et al., 2017)—in future
fact-checking assessments and curricular interventions for college students. Including such
measures will help explain the variability in students’ responses to the curriculum and identify
students in need of further support.
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Notably, while all SIFT instruction took place online and asynchronously to ensure
fidelity of implementation, posttest performance still appeared to vary significantly by instructor.
It is possible that some instructors engaged students with key concepts from the assignments
during their synchronous class meetings to a greater extent than others. Alternatively, as most of
the instructors taught only one class, the effect of instructor may reflect differences in the
students enrolled (full-time vs. part-time, associate vs. baccalaureate) and other related factors
(campus affiliation, day/evening/weekend classes). Instructor effect was also confounded with
counterbalancing of problem sets, which may not have been of equivalent difficulty despite our
efforts to create balanced sets of problems at pretest and posttest.
The SIFT curriculum appeared to have successfully increased students’ self-reported use,
endorsement, and accuracy of Wikipedia knowledge. These gains suggest that college students,
like high school students (McGrew & Byrne, 2020), benefit from direct instruction and repeated
practice in using Wikipedia as a starting point for their lateral reading (McGrew et al., 2017).
Future iterations of the curriculum should include additional explicit instruction on Wikipedia’s
standards and policies for ensuring and maintaining the quality of articles. As in previous studies
(e.g., Garrison, 2018), the students in this study reported being discouraged from using
Wikipedia by their teachers. Therefore, it is also possible that they may have underreported their
use of Wikipedia at pretest due to social desirability.
Similar to the younger adults surveyed by the Pew Research Center (2020c), most of the
students at pretest were not very confident in their ability to fact-check news related to the
COVID-19 pandemic. Their confidence in their fact-checking ability for COVID-19-related
news improved from pretest to posttest and was positively associated with the perceived
helpfulness of the curriculum. However, their confidence at posttest was only weakly associated
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with the number of problems read laterally and accurately assessed, highlighting the need for
performance-based assessment of students’ information verification strategies (Hargittai et al.,
2010; List & Alexander, 2018). Overall, these findings are in keeping with the disproportionately
large gains in confidence relative to actual ability observed in novices after just a brief period of
instruction (Sanchez & Dunning, 2018).
Conclusion
Previous research indicates that college students benefit from direct instruction on how to
use lateral reading strategies to fact-check online information. The current study demonstrated
that a lateral reading curriculum can be effective when delivered fully online via asynchronous
assignments. From pretest to posttest, students made gains in their use of lateral reading and
accurate assessment of the trustworthiness of online content and in their knowledge, use, and
endorsement of Wikipedia for fact-checking purposes. The lateral reading curriculum increased
students’ confidence in their ability to fact-check news about the COVID-19 pandemic.
Students’ confidence was positively associated with perceived helpfulness of the online
homework assignments for fact-checking COVID-19-related news but only weakly associated
with their reported use of lateral reading and correct trust assessments at posttest. Teaching
students to read laterally to fact-check online information is a promising first step in helping
them discern trustworthy information online amidst the proliferation of false news and
misinformation about the COVID-19 pandemic and other issues.

122

CHAPTER FIVE
General Discussion
The benefits of the Internet are numerous, including allowing individuals to access
information quickly and easily. However, the quality of online information varies widely, and
misleading or inaccurate information spreads rapidly. Expert fact-checkers evaluate online
information by reading laterally, i.e., leaving the original content and opening a new browser tab
to research the agenda or potential biases of sources and verify claims (Wineburg & McGrew,
2019). College students rarely read laterally, but make modest gains in response to direct
instruction and practice with lateral reading strategies (Breakstone et al., 2021; McGrew, 2019;
McGrew et al., 2018). This dissertation consisted of three studies using course outcomes
assessment data to examine the impact of a lateral reading curriculum on college students’ factchecking skills. In this chapter, I summarize and synthesize findings across the three studies, as
well as identify areas for future research.
Improving Lateral Reading Use and Awareness in College Students
Across the three studies, students rarely read laterally at the beginning of the semester.
These findings are in keeping with studies conducted by the Stanford History Education Group
which have repeatedly observed that college students are unlikely to read laterally prior to
instruction (McGrew et al., 2018; Wineburg et al., 2020). However, the lack of demonstrated
lateral reading at pretest did not mean that students were entirely unaware of these strategies. The
Fall 2019 study found that students had some preference for consulting additional sources to
verify claims, which is in keeping with the “find better coverage” lateral reading strategy.
Students may have recognized checking claims with other sources as an important strategy based
on their past educational experiences with “intertextual integration,” i.e., “connecting,
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combining, or organizing information from different texts to achieve diverse aims such as
meaning-making, problem solving, or creating new texts” (Barzilai et al., 2018, p. 976). Prior to
college, students likely engaged in intertextual integration as part of their language arts and
history classes, whereby they were already familiar with this practice prior to lateral reading
instruction.
Students made modest gains in their use of lateral reading on open-response assessments
after receiving both the in-person and asynchronous, online implementations of the curriculum.
While strategies like lateral reading are touted as “simple decision aids” (Kozyreva et al., 2020),
the limited gains observed in this dissertation and prior intervention studies suggests that both
teaching and using these strategies is far from simple (Breakstone et al., 2021; McGrew et al.,
2019). In teaching students the practices of expert fact-checkers, we cannot overlook that experts
have years of experience allowing them to effortlessly call on relevant knowledge and skills
(National Research Council, 2000; Wineburg & McGrew, 2019). In contrast, after a semester of
instruction, our students are still novices. Until lateral reading becomes habitual, it will continue
to be effortful and not always successful (Evans & Stanovich, 2013; Sheeran & Webb, 2016).
In addition to repeated lateral reading practice with feedback, students may also benefit
from direct instruction about the online information environment. As Wineburg and McGrew
(2019) note, expert fact-checkers' knowledge of evaluation strategies, like lateral reading, is
complemented by “knowledge of digital sources” and “knowledge of how the Internet and
searches are structured” (p. 32). Middle and high school students appear to lack this knowledge,
which may hinder the success of their lateral searches and the accuracy of their conclusions
(Kohnen, 2020; McGrew, 2020). College students are also likely to lack this knowledge, as
evidenced by their functionality-oriented mental models of the Internet and their limited
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awareness of how algorithms organize information they encounter via search engines or social
media sites (Brodsky, Lodhi et al., 2021; Brodsky, Zomberg et al., 2020). While the Fall 2018
study found no relation between students’ general media literacy knowledge and their use of
lateral reading to accurately evaluate online content, future studies should examine how
individual differences in other literacies relate to students’ use of lateral reading following
instruction. A good starting point may be to assess students’ information literacy, as this is
associated with the ability to identify fake news (Jones-Jang et al., 2019). It would then be
possible to develop instructional materials that directly address gaps in students’ knowledge.
Given the volume of responses, this dissertation used an automated scoring approach to
verify manual scoring of students’ answers to the open-response lateral reading problems. My
aim in employing this approach was to reduce the number of incorrect scores due to scorer
fatigue or inattention. In Fall 2018 and Fall 2020, manual scores were verified by automatically
searching responses for keywords related to lateral reading. Given the high level of consistency
of the curriculum and assessments between Fall 2020 and Fall 2019, responses in Fall 2019 were
scored solely using the automated approach. However, across all three studies, students’
responses varied in their specificity. This may reflect differences in students’ behavioral
engagement with the task, such that students with lower engagement may have put less time and
effort into crafting their responses (Braten et al., 2018). Therefore, automated scoring based on
keywords may have missed responses where students used ambiguous language to describe their
evaluation process. In these cases, the manual scorer would have provided a more accurate score.
Future research should refine the automated scoring process, such as using the existing responses
to train a text classification model to categorize responses (Kowsari et al., 2019).
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In addition to using ambiguous language in their responses, some students may have
focused on describing what they read about a source, claim, or image, rather than describing their
process. While students may have learned this information by reading laterally, they would still
have received manual and automated scores of zero if they failed to describe how they found this
information. Smaller studies have addressed this issue by recording students’ screens as they
evaluate information (e.g., Brodsky, Barshaba et al., 2020; Wineburg & McGrew, 2019).
However, this methodology remains difficult to implement at scale.
Changing Students’ Attitudes, Knowledge, and Use of Wikipedia
Prior to receiving lateral reading instruction, students were both reluctant to report using
Wikipedia and distrustful of it. In the Fall 2018 study, students’ median reported frequency for
using Wikipedia to check the trustworthiness of online information was “rarely” and their
median agreement with a statement about trusting information on Wikipedia was “disagree.” In
Fall 2019, students rarely selected using Wikipedia to investigate a source as their first-choice
evaluation strategy. Students’ responses likely reflect the mixed attitudes towards Wikipedia
expressed by their instructors both prior to and during college (Becker, 2015; Garrison, 2018;
Konieczny, 2016; Polk et al., 2015). In the Fall 2020 study, 77.8% of students reported that their
teachers had discouraged them from using Wikipedia as an information source, while 67.9% said
they were unlikely or very unlikely to recommend Wikipedia to a classmate.
Across the three studies, students made gains on most measures of their attitudes and
self-reported use of Wikipedia, as well as their knowledge of the quality of Wikipedia
information. Some students may have been receptive to the curriculum’s emphasis on using
Wikipedia in part because it validated a practice that many were already using (Head &
Eisenberg, 2010; Zlatkin-Troitschanskaia et al., 2021). At the same time, many students
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continued to be wary of Wikipedia. For example, in the Fall 2019 study, only 44.8% selected
investigating a source via Wikipedia as their first-choice evaluation strategy at posttest.
Instructors’ and students’ misconceptions about Wikipedia are likely deeply entrenched.
Given that misconceptions are typically difficult to correct, future efforts should focus on helping
both instructors and students change their beliefs about Wikipedia (Lucariello & Naff, 2010;
Lucariello et al., 2016). Ideally, professional development supporting teaching about Wikipedia
would be available to K–12 teachers so that their students could learn how to read laterally using
Wikipedia prior to college. Recent studies suggest that students are responsive to this instruction.
For example, after learning about Wikipedia’s standards for ensuring the credibility of its
information and how to read laterally using Wikipedia, high school students were more likely to
indicate that they would select a Wikipedia article as a starting point for researching a claim
(McGrew & Byrne, 2020).
Relating Students’ Reading Comprehension to Their Lateral Reading Use and Awareness
Students come to college with varying levels of reading comprehension proficiency
(NAEP, 2019). Given that the lateral reading curriculum was administered in a first-year, general
education course at an open-enrollment, public college, it is not surprising that students in both
the Fall 2019 and Fall 2020 studies varied in their performance on the reading comprehension
measures. It is possible that reforming developmental education will better support academically
underprepared students in the future (Scrivener et al., 2018). In the meantime, college-level
instructors can draw on developmental education practices to foster students’ reading
comprehension skills as part of their instruction (e.g., Perin & Horschul, 2019).
The Fall 2019 and Fall 2020 studies also suggest that the MD-TRACE model may offer a
useful approach for understanding how students engage in lateral reading (Rouet & Britt, 2011).
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The Fall 2019 study indicates that reading comprehension plays a role in students’ formation of a
task model that features lateral reading as a strategy for evaluating online content. However,
even if students recognize that they should leave the original content, they still have to assemble
and synthesize the information that they find via their lateral searches. In Fall 2020, reading
comprehension was associated with greater accuracy in judging online content after lateral
reading. This finding may reflect the importance of reading comprehension for selecting,
understanding, and integrating documents into a “documents model” to make their judgment.
This dissertation only scratched the surface of understanding how individual differences
in single and multiple document comprehension relate to use of lateral reading. Reading
comprehension ability can vary based on individual differences in executive functions
(especially working memory), as well as vocabulary, ability to make inferences, and prior
knowledge of a topic (Butterfuss et al., 2020). These should be explicitly measured alongside
reading comprehension in future lateral reading studies. Additionally, differences in multiple
document comprehension may stem from metacognitive, motivational-affective, and sociocultural factors, all of which merit further investigation in this context (Barzilai et al., 2018).
Future studies should also seek to better understand how reading practices learned in school
transfer to non-academic contexts, especially when reading online (Braten et al., 2020).
Conclusions
This dissertation offers evidence for the efficacy of direct instruction in fostering use and
awareness of lateral reading among college students. While students did not adopt the strategies
of expert fact-checkers as quickly as hoped, it is perhaps more useful to think about the changes
in students’ knowledge, skills, and interests that did occur (Alexander, 2003). Rather than
seeking to produce experts, formal instruction at the K–12 level should aim to advance students
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towards “competence.” The same perspective is appropriate at the college-level, especially for
entry-level general education courses. In this regard, observing gains in lateral reading
competence, even modest ones, after one semester of instruction is encouraging.
Repeated instruction and practice in lateral reading throughout college is likely necessary
to help students become competent lateral readers. Therefore, it is heartening that students made
gains after completing the asynchronous, online implementation of the curriculum. Online
courses will continue to be a part of higher education beyond the COVID-19 pandemic
(Anderson, 2021). In its asynchronous, online format, the curriculum can be adapted to various
courses and implemented at scale. However, interventions to equip students with strategies for
evaluating online content are only one way to help them navigate the complexities and
challenges of the Internet. These efforts must occur alongside efforts in other areas, such as
regulations and technology design, to create an “Internet for citizens” (Kozyreva et al., 2020).
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Appendix A
Percentage of Students with Accurate Media Literacy Knowledge by Item and Condition at
Pretest (N = 230; NDPI = 136, NControl = 94)
Agreement
DPI
Control
M (SD)
M (SD)
2.77
2.64
(0.91)
(0.83)

Item
A news story that has good pictures is less likely to get
published. (reverse-scored)

Accuracy
DPI
Control
M (SD)
M(SD)
45.6%
41.5%
(50.0)
(49.5)

People who advertise think very carefully about the people
they want to buy their product.

3.94
(0.99)

4.11
(0.91)

74.3%
(43.9)

84.0%
(36.8)

When you see something on the Internet the creator is trying to
convince you to agree with their point of view.

3.78
(0.76)

3.70
(0.80)

69.1%
(46.4)

64.9%
(48.0)

People are influenced by news whether they realize it or not.

4.04
(0.81)

4.16
(0.79)

80.1%
(40.0)

83.0%
(37.8)

Two people might see the same news story and get different
information from it.

4.10
(0.81)

4.12
(0.82)

86.0%
(34.8)

85.1%
(35.8)

Photos your friends post on social media are an accurate
representation of what is going on in their life. (reverse-scored)

2.29
(1.03)

2.18
(0.99)

64.7%
(48.0)

67.0%
(47.3)

People pay less attention to news that fits with their beliefs
than news that doesn’t. (reverse-scored)

3.08
(1.11)

3.11
(0.97)

32.4%
(47.0)

26.6%
(44.4)

Advertisements usually leave out a lot of important
information.

3.90
(0.90)

3.94
(0.88)

73.5%
(44.3)

75.5%
(43.2)

News makers select images and music to influence what
people think.

3.98
(0.79)

4.01
(0.71)

79.3%
(40.7)

81.9%
(38.7)

Sending a document or picture to one friend on the Internet
means no one else will ever see it. (reverse-scored)

1.74
(0.80)

1.71
(0.88)

83.8%
(37.0)

84.0%
(36.8)

Individuals can find news sources that reflect their own
political values.

3.93
(0.77)

4.05
(0.68)

80.1%
(40.0)

81.9%
(38.7)

*A reporter’s job is to tell the truth.

3.11
(1.20)

3.07
(1.20)

37.5%
(48.6)

39.4%
(49.1)

News companies choose stories based on what will attract the
biggest audience.

4.23
(0.80)

4.20
(0.85)

84.6%
(36.3)

84.9%
(36.0)

When you see something on the Internet you should always
believe that it is true. (reverse-scored)

1.76
(0.92)

1.60
(0.69)

83.8%
(37.0)

92.6%
(26.4)

Two people may see the same movie or TV show and get very
different ideas about it.

4.40
(0.69)

4.31
(0.76)

92.6%
(26.2)

91.5%
(28.1)

News coverage of a political candidate does not influence
people’s opinions. (reverse-scored)

2.13
(1.00)

2.26
(0.97)

69.1%
(46.4)

70.2%
(46.0)

People are influenced by advertisements, whether they realize
it or not.

4.13
(0.79)

4.20
(0.73)

86.8%
(34.0)

87.1%
(33.7)

Movies and TV shows don’t usually show life like it really is.

3.66
(1.01)

3.78
(0.96)

62.5%
(48.6)

69.1%
(46.4)

Overall Mean (17 items)

3.90 (0.42) 3.95 (0.43) 73.4% (20.3) 74.7% (20.7)

Note: All agreement scores are on a scale of 1 = Strongly Disagree to 5 = Strongly Agree. Items were reverse-scored prior to
calculating overall means and standard deviations.
* Item removed due to low item-rest correlation.
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